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THE 

ARREST  OF  GROWTH  IN  CANCER 

BY  THE    i 

INTERRUPTED   VOLTAIC   CURRENT 
(electko-atkophy). 


Although  considerable  progress  has  been  made  during 
the  last  quarter  of  a  century  by  Althaus,  Newman,  Cutler, 
Apostoli  and  others,  in  the  treatment  by  electricity  of  simple 
and  benign  tumors,  very  little,  if  any,  success  has  loll. .wed 
similar  attempts  by  others  to  treat  cancer  with  this  agent. 
Neftel,  Princes  Beard,  Rockwell,  and  others,  who  have  worked 
at  the  subject,  have  apparently  achieved  bu1  little  success. 
Very  probably  the  chief  cause  of  this  was  to  be  found  in  the 
fact  that  these  observers  had  an  erroneous  theory  of  the  ac- 
tion of  the  constant  current.  They  appeared  to  be  still  under 
the  influence  of  Morgan,  who  thoughl  that,  because  decompo- 
sition of  molecules  took  place  at  the  poles  when  a  constanl 
current  was  passed  through  living  tissues,  therefore  ii  also 
took  place  along  the  whole  course  or  channel  of  the  current. 
It  was  a  very  natural  inference  to  draw,  and  the  treatmenl 
of  cancer  would  be  very  much  simplified  if  it  did  occur.  Bu1 
as  a  matter  of  fact,  it  does  not,  as  the  experimenl  aboul  to 
be  described  appears  conclusively  to  prove.  So  far  as  1  have 
been  able  to  ascertain,  I  was  the  first  to  practically  demon- 
strate this  fact  and  disprove  what  could  only  be  called  a  theory 
without  foundation. 

When  a  constant  currenl  is  passed  through  living  tissues 
;ind  electrolysis  occurs,  there  are  three  distinct  actions  which 
take  place:  firstly,  a  decomposition  of  molecules  in  the  neigh- 
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borhood  of  the  poles;  secondly,  a  local  caustic  action  by  the 
acids  and  alkalies  at  their  respective  poles,  produced  by  this 
decomposition  of  molecules;  thirdly,  the  transport  of  elements 
from  one  pole  to  the  other.  By  using-  a  small  electrode  the 
caustic  action  is  intensified.  Even  with  a  strong1  current  of 
200  milliamperes  continued  for  half  an  hour,  the  amount  of 
tissue  destroyed  is  not  much  bigger  than  a  walnut,  and  is  con- 
fined to  the  neighborhood  of  the  needle.  A  case  of  fibroid 
tumor  beyond  operation  which  I  treated  in  this  way,  and  pub- 
lished in  the  "  British  Medical  Journal  "  of  April,  1889,  proves 
this  statement.  Twentj^-eight  applications  were  necessary  to 
the  treatment,  extended  over  three  months.  The  patient's 
life  was  saved.  But  then  such  a  method,  which  merely  pro- 
duces a  small  slough,  would  not  answer  with  cancer,  which 
grows  rapidly  and  infiltrates  the  surrounding  tissues.  It  was 
for  this  reason  that  former  attempts  failed;  all  that  happened 
was  a  slough  in  the  neighborhood  of  each  pole,  and  to  produce 
which  any  other  caustic  would  in  most  cases  have  answered 
just  as  well,  while  the  tissues  between  the  poles  remained  un- 
affected. A  still  stronger  objection  to  electrolysis,  as  it  has 
hitherto  been  applied  with  the  constant  current,  is  that  the 
caustic  action  destroys  healthy  and  diseased  tissues  alike.  In 
order,  therefore,  to  kill  all  the  outlying  cells  of  a  cancer,  it 
would  be  necessary  to  destroy  an  enormous  amount  of  healthy 
tissue,  or  else  leave  some  cells  behind.  So  that  in  this  respect 
electrolysis  applied  with  a  constant  current,  as  has  hitherto 
been  done,  offers  little  if  any  advantage  over  other  forms  of 
treatment,  such  as  the  knife  and  caustics. 

With  my  own  method  this  is  not  the  case;  there  is  little  or 
no  destruction  of  healthy  tissue,  the  cancer  cells  alone  are  de- 
stroyed. The  reversal  of  the  current  at  each  interruption, 
causes  the  alkalies  and  acids  formed  at  the  poles  to  neutralize 
each  other;  by  this  means  the  caustic  action  is  reduced  to  a 
minimum.  While  my  discovery  of  the  destructive  action  of  the 
voltaic  current  in  the  inter-polar  region,  when  suddenly  inter- 
rupted, furnishes  us  with  a  weapon  of  offence  against  morbid 
growths,  and  capable  of  adjustment  to  the  varying  necessities 
of  different  cases;  with  a  continuous  current,  the  destructive 
action  is  almost  entirely  confined  to  the  poles,  whereas  with 
the  interrupted  voltaic  current  it  extends  the  whole  distance 
between  them.     By  this  means,  very  extensive  areas  can  be 
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acted  upon,  and  cases  can  be  saved  where  the  use  of  the  knife 
would  l»c  entirely  out  of  the  question. 

The  only  patients  that  [ have  had  an  opportunity  of  treat- 
ing- have  been  those  who  were  beyond  operative  interference, 
or  too  nervous  to  undergo  an  operation  with  the  knife. 

The  method  of  treatment  abou!  t<«  be  described  is  based 
upon  the  following  considerations: 

First,  with  regard  1«>  the  nature  of  cancer.  The  earliesl 
pathologists  regarded  il  ;is  a  dyscrasia,  or  altered  constitution 
of  the  blood;  then  followed  the  embryonic  cell  theory;  finally, 
the  microbe  was  made  to  bear  the  burden  of  furl  her  misdeeds. 

Virchow,  with  his  dogma,  "  Omnis  cellula  e  celluld"  de- 
molished the  first,  The  second,  propounded  chiefly  by  Cohn- 
heim,  will  not  account  for  all  tumors,  even  if  it  be  admitted  us 
possible  that  embryonic  tissue  can  remain  for  ;i  quarter  to 
half  a  century  in  the  human  1  issues,  without  partaking  in  the 
changes  undergone  by  other  cells  in  the  body.  Thirdly,  all 
attempts  to  find  the  microbe  have  failed. 

The  hypothesis  now  brought  forward  is  founded  on  the 
fact  that  all  the  cells  of  the  body  possess  a  latenl  capacity 
which  enables  them,  under  various  stimuli,  to  proliferate  and 
form  new  tissue.  Under  normal  conditions,  this  capacity  re- 
mains dormant,  or  is  only  exercised  to  the  extent  of  keeping 
pre-existing  structures  in  a  living  condition.  But  let  an  in- 
jury or  irritation  to  some  part  of  the  body  occur,  and  this 
latent  capacity  ceases  to  be  dormant,  and  an  active  forma- 
tion of  cells  takes  place,  until  the  injury  is  repaired  or  the  irri- 
tation removed.  Now  this  formation  of  new  1  issue  is  essen- 
tially a  new  growth,  although  not  a  tumor.  The  capacit  v  tor 
forming  it  is  common  to  all  the  tissues  of  the  body,  and  it 
ceases  when  the  necessity  for  its  continuance  bus  disappeared. 
This  appears  to  show  some  controlling  influence,  probably  by 
the  nervous  system.  Is  it  not.  1  hen.  possible  t  hat  all  tumors 
are  in  the  first  instance  composed  of  cells  formed  in  the  nor- 
mal process  of  repair,  but  that,  having  escaped  from  1  he  con- 
trol of  th,  nervous  system,  they  take  an  independent  lib',  and 
continue  to  proliferate  and  develop  without  check,  just  as  all 
living  cells  are  capable  of  doing  ad  infinitum  under  favorable 
conditions  ? 

The  frequent  association  or  cancer  with  ;i  depressed  condi- 
tion of  the  nervous  system  is  explained  by  this  hypothesis.   In 
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other  words,  a  tumor  consists  of  cells  which  have  sprung-  from 
the  pre-existing-  cells  of  the  body,  hut  have  escaped  from  the 
control  of  the  system  at  large.  The  failure  of  even  Virchow 
to  find  any  reliable  histological  evidence  in  the  early  stages  of 
a  recent  celebrated  case  points  to  the  probability  that  the 
boundary  line  between  the  tumor  new  growth  in  its  early 
stages  and  a  normal  new  growth  produced  in  the  repair  of  an 
injury  to  the  tissues  is  very  indefinite.  The  close  connection 
between  the  two  is  shown  by  some  statistics  in  a  recent  paper  by 
Dr.  Gross  ("  International  Journal  of  Medical  Science,"  March 
and  April,  1888),  who  found  that  out  of  some  907  cases  of  can- 
cer of  the  breast  there  had  been  antecedent  inflammation  in 
20  per  cent,  and  a  history  of  injury  in  13  per  cent. 

Dr.  John  Williams  found  microscopical  evidence  of  the 
gradual  transition  from  healthy  tissue  into  cancer  in  a  case 
described  by  him  in  the  Harveian  Lectures  (1S86;  Case  XV., 
p.  51).  At  the  same  time,  although  devoid  of  nerves,  all  tu- 
mors have  some  sort  of  vascular  arrangement,  and  continue 
to  receive  nourishment  from  the  circulation.  In  this  respect 
they  are  on  an  equal  footing  with  the  rest  of  the  body.  This 
appears  to  form  a  formidable  barrier  to  any  measures  taken 
to  stop  growth  through  the  internal  administration  of  drugs. 
Whatever  would  affect  the  tumor  cells  would  also  affect  all 
the  cells  in  the  body.  Considering  their  origin  and  the  simi- 
larity in  composition  between  the  cells  of  tumors  and  those  of 
the  rest  of  the  body,  it  is  unlikely  that  any  drug  will  be  found 
to  exercise  a  selective  influence  on  the  former  and  leave  the 
latter  untouched.  Unless  this  could  be  done,  it  would  be 
necessary  to  damage  more  or  less  the  whole  of  the  body  in 
order  to  get  at  the  cancer  cells. 

There  is  one  point,  however,  in  which  the  normal  cells  of 
the  body  essentially  differ  from  tumor  cells.  Most  of  the  lat- 
ter show  a  decided  tendency  to  degenerate,  while,  in  marked 
contrast  to  this,  the  healthy  tissues  possess  wonderful  recu- 
perative powers,  due  probably  to  the  presence  of  trophic  nerves. 
It  therefore  seemed  to  me  that,  if  a  cure  were  to  be  found  for 
cancer,  it  would  be  based  upon  this  essential  difference  be- 
tween healthy  tissue  and  tumors,  and  that  on  account  of  this 
difference  some  agent  might  be  found  capable  of  inflicting  an 
irreparable  damage  to  a  tumor,  and  yet  stop  short  of  destroy- 
ing the  normal  cells  of  the  body,  on  account  of  the  higher  re- 
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cuperative  powers  possessed  bythe  Latter.  Ami  further,  lhat, 
although  the  normal  cells  of  the  body  are  unable  bo  resisl  the 
invasion  of  the  cancer  cells,  the  latter  are  actually  of  lower 
vitality.  If  such  be  the  case,  il  may  be  asked  why  should  the 
cancer  cells  devour  the  heall  by  ? 

The  probability  is,  Ilia  1  the  difference  in  composition  and 
structure  between  the  malignanl  and  bealthy  cells  is  no1  suffi- 
cient to  stimulate  the  latter  to  resist  ance.  Consequenl  ly,  1  be 
proliferation  of  the  cancer  cells,  resulting  from  1  beir  independ- 
ent existence,  enables  them  to  overcome  the  healthy  cells, 
since  these,  for  want  of  sufficient  stimulus,  remain  passive. 
In  a  paper  read  before  the  British  Gynaecological  Society  in 
1888  "On  the  Action  of  the. Constant  Current  on  Fibroid  Tu- 
mors of  the  Uterus,"  I  advanced  the  following  hypothesis: 
"That  while  the  normal  tissues  of  the  body  have  the  power  of 
recuperating-  any  effect  produced  on  them  by  the  transport  of 
elements,  the  cells  of  tumors  being  of  lower  vitality  mighl  be 
checked  in  their  growth,  and  perhaps  in  time  destroyed." 

The  following  experiments  were  tried  in  1887  to  ascertain 
whether,  when  a  current  is  passed  through  a  tumor,  any  de- 
composition takes  place  between  the  poles.  Three  glasses 
were  connected  together  with  a  stout  lamp  wick.  Into  each 
of  these  a  standard  solution  of  iodide  of  potash  was  placed. 
A  current  was  then  passed  through  the  solution  with  an  in- 
tensity of  200  milliamperes  until  the  whole  of  the  iodide  of 
potash  in  the  two  outer  glasses  was  decomposed.  On  testing 
the  centre  glass,  it  was  found  to  contain  as  much  iodide  of 
potash  as  before,  although  in  the  two  outer  glasses  it  was  all 
decomposed.  The  resistance  of  this  apparatus  was  so  great 
that  I  was  obliged  to  go  to  the  Electric  Apparal  us  Company, 
and  do  the  experiment  in  the  vaults  of  the  Junior  United  Ser- 
vice Club,  where  an  unlimited  supply  of  volts  could  be  obtained. 
A  second  experiment  was  then  tried  with  water  in  the  outer 
glasses  and  a  solution  of  iodide  of  potash  in  the  centre.  The 
current  was  passed  as  before,  but  no  decomposition  took  place 
in  the  centre  glass.  A  third  experiment  was  tried  on  the  web 
of  the  frog's  foot,  and  watched  through  the  microscope.  At 
the  positive  pole  a  coagulation  took  place,  with  exudation  of 
blood  from  the  capillaries.  At  the  negative  pole  a  collection 
of  hydrogen  bubbles  could  be  seen.  Between  the  poles  no 
change  could  be  observed,  and  the  circulation  wenl  on  as  be- 
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fore.  Finally,  a  strong-  current  was  passed  through  a  fibroid 
tumor,  soon  after  removal  from  the  body,  for  a  period  of  sev- 
eral hours.  On  making"  sections  of  the  portion  between  the 
poles,  no  change  could  be  detected.  All  these  experiments 
demonstrated  in  a  conclusive  way  that  the  passage  of  a  con- 
stant current  does  not  cause  any  decomposition  between  the 
poles,  although  there  must  of  necessity  be  an  exchange  of 
atoms  between  the  molecules.  Recently,  I  have  had  an  op- 
portunity of  examining  sections  of  a  fibroid  tumor  that  I  had 
thoroughly  treated  with  a  constant  current,  and  which  was 
subsequently  removed  by  Dr.  Travers  on  account  of  its  size. 
No  change  could  be  found  between  the  poles,  showing  that 
the  conclusions  drawn  from  the  previous  experiments  were 
correct.  Subsequent  experience  has  shown  me  that  repeated 
applications  of  the  constant  current,  with  an  intensity  of  200 
milliamperes,  are  unable  to  control  the  increase  of  a  quickly- 
growing  fibro-cystic  tumor.  But  I  noticed,  in  treating  cases 
of  fibro-myomata  of  the  uterus  by  a  constant  current,  that 
when,  as  occasionally  happens,  through  an  imperfection  of  the 
circuit,  the  current  was  suddenly  interrupted,  marked  signs 
of  disturbance  followed,  such  as  rise  of  temperature,  consider- 
able pain,  and  malaise.  Rightly  or  wrongly,  I  put  this  clown 
to  some  destruction  of  tissue  occurring  in  the  tumor,  and,  if 
this  conclusion  were  correct,  the  means  required  for  the  treat- 
ment of  cancer  on  the  hypothesis  advanced  has  been  found. 

The  most  probable  explanation  of  this  phenomenon  is  that 
the  impact  of  a  powerful  current,  when  suddenly  flashed 
through,  causes  death  to  those  tumor  cells  which  lie  in  the 
nearest  path  between  the  poles  where  the  lines  of  force  are 
most  concentrated,  or  else  they  are  sufficiently  injured  to  lead 
to  their  gradual  atrophy.  The  latter  explanation  is  more 
probably  the  true  one,  as  no  rise  of  temperature  or  other 
symptom  follows  the  applications  when  applied  to  cancer. 

Further  than  this,  it  has  been  ascertained  by  experiments 
on  animals  that  even  moderate  voltaic  currents  suddenly 
interrupted  could,  when  applied  to  the  nervous  system,  cause 
death;  while  very  much  stronger  currents  applied  to  other 
parts  of  the  body  were  found  to  be  quite  harmless  in  their  ac- 
tion. If  the  normal  cells  of  the  body  then  differed  so  widely 
in  their  resisting  power  to  electricity,  it  seemed  more  than 
likely  that  some  difference  would  also  be  found  between  normal 


By  the  Interrupted  Voltaic  Current. 

cells  and  those  of  tumors,  although  a1  first  one  might  think 
tlic  excess  of  resistance  would  be  on  1  he  wrong  side.  For  1  he 
treatment  of  fibroid  tumors,  anything  likely  t<>  cause  their 
wholesale  destruction  is  to  be  deprecated.  For  this  reason 
interruptions  of  the  constant  current  have  been  carefully 
avoided,  and  precautions  taken  to  gradually  increase  it  as 
smoothly  as  possible.  Being  surrounded  by  a  capsule,  and 
having  but  few  vessels  in  their  interior,  a  gangrene  >  n  masse 
might  follow,  with  all  its  attendant  consequences.  B  1  this 
argument  would  not  apply  to  cancer.  Those  c<  Us  especially 
that  most  require  to  he  destroyed  are  scattered  through  the 
healthy  tissues,  and  each  little  islet  or  births  nesl  is  surrounded 
by  this  tissue,  furnished  with  vessels  and  lymphatics  capable 
of  absorbing"  it  so  soon  as  loss  of  vitality  and  degeneration 
occur.  I  therefore  felt  no  hesitation  in  trying  the  destructive 
effects  of  a  powerful  interrupted  voltaic  current  in  the  Brs1 
case  of  cancer  that  objected  to  be  operated  upon  in  the  usual 
way.  After  waiting  a  year  or  more  the  case  presented  itself. 
There  is  one  point  that,  for  want  of  space.  1  have  not  entered 
upon:  Is  cancer  a  local  or  a  general  disease?  So  far  thi 
cumulation  of  evidence  appears  strongly  in  favor  of  its  being, 
at  any  rate,  a  local  disease  at  first. 

The  modus  operandi  is  as  follows:  The  patient  is  anaes- 
thetized; the  current  is  then  passed  through  the  tumor  and 
all  the  tissues  for  some  inches  round  it  by  means  of  line  insu- 
lated needles,  so  as  not  to  injure  the  skin.  A  battery  of  > 
cells,  with  an  electro-motive  force  of  105  volts,  is  used ;  the  in- 
tensity of  the  current  to  commence  with  is  in  milliamperes, 
gradually  increased  to  600  milliamperes,  and  Hashed  through 
the  growth  in  every  direction  from  50  to  Inn  times,  according 
to  circumstances.  The  pulse  and  respiration  are  carefully 
watched.  One  out  of  the  four  eases  treated,  a  woman  aged 
sixty-three,  with  extensive  carcinoma  of  the  left  breas 
presystolic  bruit,  and  weak,  intermittent  pulse,  was  unable  to 
stand  more  than  250  milliamperes,  and  for  this  reason:  when 
the  current  is  applied  to  the  Lef1  breasl  electrical  stimulation 
of  the  heart  occurs,  and  if  this  organ  is  healthy  an  increase  in 
the  strength  of  its  contraction  appear.-  to  take  place  after  its 
passage;  bul  with  the  patient  who  had  cardiac  disease  the 
improvement  only  continued  up  to  a  certain  point,  ami  then 
the  intermittency  increased,  ami  greal   irregularity  occurred. 
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These  observations  made  last  year  on  the  human  subject 
corroborate  exactly  those  made  in  the  laboratory  on  mam- 
mals by  Dr.  John  Mc William,  and  described  in  a  recent  paper 
in  the  Journal.  He  called  the  condition  of  the  heart  fibrillar 
contraction,  that  is  to  say,  a  widely  inco-ordinated  arhythmic 
contraction  of  the  ventricular  muscle,  attended  by  a  great 
and  rapid  fall  of  blood -pressure.  It  is  only,  however,  in  the 
immediate  neighborhood  of  the  heart,  and  when  it  is  diseased, 
that  this  takes  place.  When  the  current  was  passed  through 
a  secondary  growth  in  the  axilla  of  the  same  patient,  it  could 
be  increased  in  600  milliamperes  with  perfect  safety. 

The  effects  produced  by  the  action  of  the  electricity  consist 
in  a  cessation  of  growth,  gradual  disappearance  of  pain,  some 
shrinking  and  hardening  of  the  tumor  and  enlarged  glands, 
followed  by  improved  nutrition  and  better  state  of  the  general 
health.  The  growth  as  a  whole  does  not  disappear,  but  re- 
mains as  an  inert  mass,  composed  in  all  probability  of  fibrous 
tissue  alone.  Before  treating  these  cases  I  felt  almost  sure 
that  this  would  be  the  case,  because  I  had  found  by  a  number 
of  experiments,  detailed  in  the  paper  before  referred  to,  and 
also  from  treating  a  large  pelvic  fibroma  by  galvano-puncture 
in  1887,  that  neither  could  electricity  decompose  the  fibrous 
tissue  of  new  growths  (whatever  it  might  do  with  cicatricial 
tissue),  nor  could  the  system  cause  its  absorption  after  it  had 
been  rendered  inert.  However,  it  will  always  be  open  to  pa- 
tients to  have  the  remains  of  the  growth  removed  subsequently 
by  the  knife.  The  advantages  claimed  for  this  method  of 
treatment  are  as  follows: 

1.  There  is  no  destruction  to  the  normal  tissues  of  the  body, 
and  if  recurrence  should  at  any  time  occur,  its  progress  can 
be  immediately  stopped,  and  the  treatment  repeated  as  many 
times  as  necessary.  Life  would  by  this  means  be  prolonged 
indefinite^,  provided  that  metastatic  deposits  had  not  oc- 
curred before  the  commencement  of  the  treatment.  So  far, 
cases  able  to  bear  the  full  strength  required  have  shown  no 
signs  of  recurrence. 

2.  Patients  are  not  obliged  to  lie  up,  but  are  able  to  get 
about  on  the  day  following  the  application. 

3.  Tbe  current  can  be  passed  through  almost  any  part  of 
the  body,  and  thus  arrest  growths  which  could  not  by  any 
possibility  be  otherwise  treated. 
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Case  I. — Augusl  L5th,  L888.  A.  L.,  aged  38,  mauried. 
Family:  four  children;  three  miscarriages;  last,  three  years 
ago. 

Family  History :  Mother  died  from  asthma;  father,  alive 
and  well,  aged  G4.    No  history  of  cancer  in  the  family. 

Previous  History :  Has  never  at  any  time  had  any  abscess 
or  swelling  in  the  breast,  nor  had  any  difficulty  in  nursing. 
Seven  months  ago  she  suffered  from  shooting  pains  in  the  Lefl 
breast,  and  then  noticed  a  lump  there  for  1  be  Qrs1  1  ime. 

Present  Condition:  On  the  inner  side  of  the  iefl  breasl  is 
a  hard  nodule,  the  size  of  a  walnut,  and  a  second  one  three 
times  the  size  on  the  outer  side,  infiltrating  the  surrounding 
tissue.  On  the  skin  of  the  areola  a  disl  inct  tuber  can  be  seen; 
the  nipple  is  also  retracted.  In  the  axilla  are  three  enlarged 
glands.  She  complains  of  shooting  pains  in  the  breasl  and 
down  the  arm. 

Diagnosis:  Carcinoma  of  the  breast.  Mr.  Bryant  very 
kindly  saw  this  case  for  me,  and  confirmed  the  diagnosis. 

August  23d.  Operation:  Ether  was  given,  and  an  inter- 
rupted voltaic  current,  slowly  raised  to  400  milliamperes,  was 
applied  to  the  breast  and  tissue  round  in  every  direction. 
During  the  application  the  pulse  became  stronger,  while  respi- 
ration was  not  affected.  At  each  make  and  break,  the  arm 
and  shoulder  were  jerked  up. 

August  25th.  No  rise  of  temperature  or  discomforl  fol- 
lowed beyond  a  slight  feeling  of  malaise.  The  pain  has  all 
gone. 

August  30th.     Operation  repeated. 

September  15th.  The  glands  in  the  axilla  1  reated  in  a  sim- 
ilar way,  and  she  was  sent  home. 

October  18th.  No  return  of  pain.  The  mass  in  the  breasl 
and  the  glands  in  the  axilla  are  smaller  and  harder. 

February  6th,  1889.  She  still  has  no  pain,  and  the  condi- 
tion of  the  growth  remains  unaltered.  General  condition  ex- 
cellent. 

March  12th.     Patient  continues  to  be  quite  well. 

Case  II.— September  26th,  1888.  S.  H.,  aged  62,  married. 
Family:  three  children. 

Previous  History :  She  never  had  any  trouble  or  pain  in 
her  breasts  until  twelve  months  ago,  when  she  noticed  two 
small  lumps  on  the  left  side.    These  gradually  enlarged,  and 
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caused  severe  shooting  pains.  About  four  months  ago  she 
began  to  feel  a  dull  aching- pain  in  the  shoulder,  and  extend- 
ing down  t  he  left  arm. 

Present  Condition :  There  is  a  large,  hard  mass  involving 
the  whole  of  the  lefl  breast,  and  extending  on  the  subcutane- 
ous tissue  on  the  outer  side,  and  toward  the  axilla.  On  the 
outer  side  of  the  breast  the  skin  is  adherent  and  thrown  in 
wrinkles.  The  nipple  is  markedly  retracted,  and  two  tubers 
can  be  seen  on  the  skin.  The  whole  mass  is  firmly  adherent 
to  the  pectoralis  major,  but  not  to  the  ribs.  High  up  on  the 
inner  side  of  the  axilla  is  an  enlarged  gland  the  size  of  a  wal- 
nut. There  is  loss  of  sensation  on  the  outer  side  of  the  arm; 
one  of  the  supraclavicular  glands  is  slightly  enlarged.  The 
pulse  is  irregula  r,  weak,  and  intermittent.  A  presystolic  bruit 
can  be  heard. 

Diagnosis:  Carcinoma  of  the  breast,  also  confirmed  by  Mr. 
Bryant. 

October  4th.  Under  ether,  interrupted  voltaic  current, 
gradually  raised  to  300  milliamperes,  was  applied  to  the  under 
part  of  growth.  Any  attempt  to  exceed  this  strength  caused 
great  irregularity  of  the  cardiac  beat.  After  thirty  interrup- 
tions of  the  current  it  was  necessary  to  desist,  on  account  of 
the  weak  action  of  the  heart. 

October  10th.  Same  treatment  was  repeated  to  the  rest 
of  the  growth,  with  the  same  limitations  as  before. 

October  25th.  The  gland  in  the  axilla  was  treated,  and, 
as  the  pulse  was  not  affected,  the  current  was  raised  to  500 
milliamperes.     The  patient  went  home  next  day. 

November  7th.  Pain  in  the  shoulder  and  arm  have  quite 
disappeared,  while  sensation  in  the  other  part  of  the  arm, 
which  she  had  previously  lost,  has  now  come  back;  but  on  the 
ou1  or  side  of  the  breast,  where  considerable  shrinkage  has 
taken  place,  she  still  feels  some  pain. 

December  19th.  Condition  unchanged.  No  pain,  no  sign 
of  recurrence. 

February  1st,  1889.  The  last  few  weeks  she  has  had  a  re- 
1  urn  of  the  old  pain.  There  is  some  redness  and  further  infil- 
1  rat  ion  of  the  skin  near  the  nipple,  and  also  some  puffin  ess  and 
cedematous  swelling  on  the  inner  side  of  the  growth.  The 
mass  as  a  whole  is  still  movable,  and  does  not  appear  larger, 
except  for  the  pulfiness  before  mentioned.     But  the  swelling 
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in  the  axilla,  where  the  whole  force  of  the  battery  was  used, 
remains  unchanged,  nor  is  there  any  return  of  pain  in  the 
shoulder  or  arm. 

February  2d.  Interrupted  voltaic  current,  slowly  raised 
to  400  milliamperes,  was  applied  to  the  whole  of  the  upper 
and  outer  parts  of  the  breast.  The  patient  was  then  sent 
home. 

Case  III. — November  12th,  1888.  (Kindly  sent  to  me  by 
Dr.  Gerald  Harper.)  E.  E.,  aged  36,  married.  Family: 
eleven  children,  no  miscarriages;  last  child  seven  months. 
Menstruation  always  regular,  quantity  moderate,  duration 
four  days. 

Previous  History:  Enjoyed  very  good  health  until  after 
birth  of  last  child  seven  months  ago,  when  metrorrhagia  be- 
gan and  has  continued  up  to  the  present  date.  During  this 
time  it  has  never  stopped  for  more  than  two  days.  Three 
months  ago  slight  pains  began,  chiefly  in  the  groins  and  back, 
extending  down  the  thighs.  These  have  recenthT  become  very 
much  worse,  and  often  keep  her  awake  at  night.  The  bladder 
during  the  same  time  has  become  very  irritable;  she  is  unable 
to  hold  her  water  for  more  than  an  hour. 

Famil3r  History :  No  history  of  cancer;  one  sister  died  of 
consumption. 

Present  Condition:  She  is  rather  a  pale,  delicate-looking 
woman.  Examination  per  vaginam:  In  place  of  the  cervix 
there  is  a  large  excavated  ulcer,  in  the  shape  of  a  hollow  cone, 
extending  for  a  short  distance  all  round  into  the  vaginal  wall. 
The  surface  feels  soft  and  irregular  and  bleeds  profusely.  The 
discharge  is  most  offensive,  and  the  odor  can  be  detected  some 
yards  off.  The  broad  ligaments  on  both  sides  are  infiltrated, 
and  the  uterus  is  partially  fixed. 

Diagnosis:  cancer,  confirmed  by  Drs.  Arthur  W.  Edis, 
Tin  vers,  and  Gerald  Harper.  On  consultation,  the  case  is 
considered  beyond  operation. 

November  18th.  Ether  administered.  Interrupted  voltaic 
current  applied  to  the  growth.     Intensity  400  milliamperes. 

December  10th.  She  had  no  discomfort  from  the  applica- 
tion.    Ulcer  is  harder;  still  bleeds  easily. 

Ether  administered.  Interrupted  voltaic  current,  600  mil- 
liamperes, applied  to  every  part  of  the  growth  and  1  issues 
round.     To  return  home. 
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March  9th.  After  going-  home  she  was  for  some  weeks  in 
bed;  the  hemorrhage,  however,  gradually  went  off,  and  she 
has  had  none  for  a  fortnight.  The  last  occasion  she  thinks 
was  her  period.  She  now  has  no  trouble  with  the  bladder  nor 
has  she  lost  flesh,  and  she  is  able  to  get  about  her  house  and 
do  some  work.  She  still  feels  some  pain  in  the  groins,  but  it 
is  very  much  less. 

On  examination,  the  uterus  is  movable,  and  there  is  no 
infiltration  of  the  surrounding  tissues.  The  cup-shaped  de- 
pression formed  by  the  remains  of  the  growth  is  very  hard, 
but  does  not  bleed  at  all  on  being  touched. 

Case  IV.— January  1 5th,  1S89.  M.  W.,  aged  61  (kindly  sent 
to  me  by  Dr.  Potter,  of  Kensington  Infirmary).  Family:  five 
children,  no  miscarriages;  last  child  14  years. 

Past  History:  Two  years  ago  she  had  a  lump  taken  out  of 
the  upper  part  of  the  right  breast  at  the  Cancer  Hospital.  It 
recurred  in  twelve  months'  time  and  has  continued  to  grow 
since.     She  suffered  no  pain,  or  very  little,  from  it. 

Present  Condition:  At  the  upper  part  of  the  right  breast 
there  is  a  small,  hard,  nodular  mass,  about  2  inches  long  and 
1  inch  broad.  The  skin  over  it  is  movable,  but  not  freely  so ; 
it  is  attached  to  the  pectoralis  major  and  surrounding  tis- 
sues, but  it  is  not  adherent  to  the  ribs.  There  is  no  enlarge- 
ment of  the  axillary  or  other  glands. 

January  18th,  1SS9.  Interrupted  voltaic  current  was  ap- 
plied to  the  growth,  strength  600  milliamperes. 

January  20th.  Patient  has  experienced  no  pain  or  other 
ill  effect  from  the  current,  and  can  go  home. 

March  12th.  The  growth  appears  to  have  shrunk,  and  she 
has  no  pain  and  no  enlarged  glands. 

April  9th.  Patient  continues  cprite  well;  no  signs  of  growth 
recurring. 

Remarks. — Case  I.  Although  this  patient  up  to  the  begin- 
ning of  March,  eight  months  after  the  first  application,  showed 
no  signs  of  recurrence,  it  is,  of  course,  possible  that  this  may 
occur,  because  I  did  not  at  that  time  feel  sufficiently  sure  of 
my  ground  to  increase  the  current  beyond  400  milliamperes. 
With  the  second  patient,  who  has  heart  disease,  the  quiescent 
state  of  the  nodule  in  the  axilla  ever  since  it  was  first  treated, 
six  months  ago,  with  full  force  of  600  milliamperes,  compared 
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with  the  renewal  of  activity  in  the  older  portion  of  the  growth 
in  the  breast,  where  it  was  only  possible  to  use  300  milliam- 
peres,  is  very  striking-,  because,  as  a  rule  a1  1  his  stage  of  1  he 
disease  the  growth  is  usually  most,  virulent  and  active  in  the 
secondary  formations. 

The  advanced  stage  in  which  Case  III.  was  taken  in  hand 
gave  very  little  hope  of  a  successful  result.  Notwil  hstanding 
this,  the  patient  at  the  end  of  three  months  is  wonderfully  im- 
proved, and  able  to  go  about  and  do  her  work.  It  seemed 
more  than  probable  that,  as  the  patient  was  beyond  surgical 
interference,  there  would  be  some  involvement  of  the  lumbar 
glands  which  would  be  most  difficult  to  get  at,  and,  therefore, 
the  possibility  of  metastatic  deposits  in  this  case  must  not  be 
overlooked. 

1  feel  very  little  doubt  that  some  patients  will  be  able  to 
stand  even  a  stronger  current  than  GOO  milliamperes,  which  is 
the  maximum  at  present  obtained.  If  recurrence  occurs,  I 
should  feel  no  hesitation  in  increasing  the  intensity  beyond 
that  point.  It  may  be  said  that  cases  of  scirrhus  are  only 
slow  growing,  but  with  Cases  I.  and  II.  the  previous  history 
of  so  short  a  time  as  six  months  and  twelve  months  respec- 
tively shows  that,  on  the  contrary,  the  growth  has  been  re- 
markably active. 

Since  the  publication  of  my  first  paper.  I  have  treated 
other  cases  which  I  intend  to  publish  at  a  future  date.  The 
observation  of  these  has  fully  confirmed  the  efficacy  of  the 
treatment. 

The  cases  which  maybe  said  to  defy  surgical  aid  most, 
are  sometimes  the  best  for  treatment. 

For  instance,  cases  of  recurrence  where  there  is  no  main 
mass,  l.ui  a  diffused  infiltration  without  involvement  of  the 
skin,  are  most  satisfactory,  and  the  growth  can  be  stopped 
without  pain  and  with  very  little  disturbance.  On  the  other 
hand,  a  circumscribed  mass  such  as  sometimes  results  in  the 
neck  after  removal  of  the  tongue,  from  early  involvement  of  a 
lymphatic  gland,  creates  far  more  disturbance  and  after  treat- 
nient  is  apt  to  break  down  and  form  an  abscess.  As  il  is  not 
diffused  through  the  heall  hy  1  issues,  it  forms  too  large  a  mass 
in  the  aggregate  for  the  system  to  absorb.  This,  however, 
does  not  apply  to  a  primary  tumor  of  the  same  size,  for  I  hen 
there  appears  to  be  sufficient  healthy  tissue  remaining  in  the 
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growth  to  absorb  the  debris,  unless,  as  in  one  of  my  cases,  it 
is  of  enormous  size,  and  has  existed  for  a  considerable  time; 
in  that  case  the  balance  between  absorption  on  the  one  hand, 
expulsion  by  suppuration  on  the  other  is  altered,  and  the  latter 
turns  the  scale.  With  enlarged  glands  the  treatment  is  very 
satisfactory  so  long  as  they  are  not  much  larger  than  a  wal- 
nut. There  is,  however,  one  very  important  point  to  bear  in 
mind,  and  it  is  this,  that  the  electrical  resistance  of  these  and 
of  all  hard  growths  is  often  from  100  to  150  ohms  higher  than 
the  surrounding  tissues.  Unless  the  electrode,  therefore,  actu- 
ally pierces  the  gland,  the  current  will  choose  the  better  con- 
ductor, namely  the  healthy  tissues,  and  pass  round  the  gland 
instead  of  going  through  it,  and  thus  leave  the  growth  un- 
touched. Any  one  not  aware  of  this  fact  might  easily  fail  to 
obtain  good  results  and  be  inclined  to  condemn  the  treatment 
through  ignorance. 

The  same  principle  applies  to  different  growths.  The  elec- 
trical resistance  of  a  soft  growth  is  very  much  less  than  that 
of  a  hard  growth.  Among  the  unsatisfactory  cases  are  those 
where  the  skin  is  extensively  involved,  as  it  is  the  worst  con- 
ductor of  all  the  tissues  in  the  body ;  it  is  difficult  to  pass  a 
current  across  so  as  to  act  on  an  extensive  area.  This,  after 
all,  is  a  minor  point,  because  patients  usually  seek  relief  before 
this  has  occurred.  When  the  skin  is  merely  adherent,  there 
is  no  difficulty  in  the  way.  A  year  and  four  months  has  now- 
passed  since  I  operated  on  my  first  case,  the  details  of  which  I 
append  and  were  published  in  the  "  British  Medical  Journal  " 
of  April  27th,  1S89,  and  I  am  happy  to  say  she  still  remains 
perfectly  well.  I  omitted  to  mention  that  the  diagnosis  of 
this  case  was  also  confirmed  by  Mr.  Jacobson,  Dr.  Edis,  Dr. 
Harper,  and  others,  in  addition  to  Mr.  Br3rant,  and  I  have  re- 
cently shown  this  case  to  several  members  of  the  profession 
and  offered  to  show  her  at  the  Clinical  and  Medical  Societies 
of  London. 


THE   DREADFUL    REVIVAL   OF 

LEPROSY. 


Sir  MORELL    MACKENZIE    M.D. 


V—39 


THE   DREADFUL  REVIVAL  OF 
LEPROSY. 


INTRODUCTORY    NOTE. 


An  article  upon  any  subject  from  the  pen  of  so  able  and 
brilliant  a  writer  as  Sir  Morell  Mackenzie,  needs  no  prefatory 
remarks  to  assure  for  it  an  abundance  of  readers.  Though  the 
question  discussed  in  the  following  pages  will  strike  many  as 
being  a  little  out  of  the  author's  line,  still  the  views  advanced 
respecting  the  wide  prevalence  of  leprosy  in  various  quarters 
of  the  globe  and  the  great  harm  which  has  resulted  from  the 
i ll-;i (I vised  "Report  on  Leprosy"  made  by  the  Royal  College 
of  Physicians  in  1867,  are  so  forcibly  put  and  so  evidently  true, 
that  one  must  reject  the  temptation  to  read  between  the  lines 
and  recalling  some  recent  personal  unpleasantnesses,  to  at- 
tribute to  the  author  any  animus  in  explanation  of  his  present 
zeal. 

Circumstances  are  such  that  the  present  is  an  auspicious 
time  for  the  agitation  of  this  most  important  question,  and  we 
must  welcome  every  effort  to  put  a  check  upon  what  is  so  aptly 
termed  a  "  Dreadful  revival  of  leprosy."  The  question  is  one 
of  greater  importance  to  our  own  country  than  is  generally 
known  or  acknowledged  by  those  who  should  know,  and  he 
who  attempts  to  aid  in  its  solution  is  loo  apt  to  be  put  down 
as  an  alarmist. 

Honesl  opinion  is  always  to  be  respected;  bu1  how  men  of 
recognized  ability  in  the  profession,  who  are  fully  cognizant  of 
the  history  of  the  disease,  can  believe  it  safe  or  wise  to  admil 
Lepers  into  our  country,  and  harbor  them  here,  where  the 
chances  of  escaping  the  scourge  are  so  greal  if  proper  precau- 
1  ions  arc  taken,  is  beyond  my  comprehension. 
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It  is  most  encouraging-  to  note  that  the  efforts  which  have 
of  late  been  made  to  secure  some  legislation  bearing  upon  the 
leper  question  in  the  United  States  are  already  rewarded  by 
some  practical  results. 

Secretary  Windom  has  just  issued  an  order  that  "no  vessel 
shall  be  admitted  to  entry  b}T  any  officer  of  the  Customs  until 
the  master,  owner,  or  authorized  agent,  shall  produce  a  certifi- 
cate from  the  health  officer  or  quarantine  officer  at  the  port  of 
entry  or  nearest  United  States  quarantine  officer,  that  no  per- 
son affected  with  leprosy  was  on  board  the  vessel  when 
admitted  to  free  pratique,  or,  in  case  a  leper  was  on  board  such 
vessel,  that  he  or  she,  with  their  baggage,  had  been  removed 
and  detained  at  quarantine.  Second. — Medical  officers  in 
command  of  United  States  quarantines  are  hereby  instructed 
to  detain  any  person  affected  with  leprosy  found  on  board  any 
vessel,  but  such  officer  will  permit  the  departure  on  outgoing 
vessels  of  persons  detained  at  quarantine  in  pursuance  of  this 
regulation,  provided  such  vessel  shall  be  bound  to  the  foreign 
countiy  from  which  the  said  leper  shall  have  sailed." 

Hard  as  this  may  appear  when  it  affects  unfortunates  who, 
having  contracted  leprosy  in  a  foreign  land,  are  returning 
home,  it  is  none  the  less  wise  and  just. 

I  can  only  emphasize  my  view,  expressed  two  years  ago 
("  The  New  York  Medical  Journal,"  March  24th-31st,  1888), 
that  "  It  is  a  question  of  national  interest  and  must  be  settled 
on  the  basis  of  what  means  will  best  prevent  a  national  calam- 
ity. If  there  is  no  cause  for  fear,  well  and  good.  If  there  is 
any  danger,  let  us  not  hesitate  because  the  individual  would 
suffer.  Balas  populi  suprema  lex  is  the  motto  which  must 
guide  us." 

The  report  of  forty-two  cases  seen  by  one  observer  in  New 
Orleans  since  this  time,  many  of  whom  were  native-born 
citizens,  would  surely  seem  to  indicate  an  increase  sufficient  to 
cause  alarm. 

Let  the  authorities  go  one  step  further  and  make  the  re- 
port of  leper  cases  to  local  boards  of  health  compulsory.  This 
will  cause  the  detection  of  such  cases  as  may  have  escaped 
quarantine,  owing  to  difficulties  of  diagnosis  in  the  early  stages 
of  the  disease,  and  will  effectively  do  away  with  foreign  lepers 
seeking  treatment  here. 

Then  let  the  government  establish  one  or  more  central  leper 
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hospitals  or  isolated  settlements  fori  he  segregation, care,  and 
scientific  treatmenl  of  the  afflicted  now  within  our  bounds. 
This  seems  a  harsh  measure,  but  each  succeeding  year's  delay 
only  makes  its  execution  more  difficult.  Foreigners  could  be 
given  tbe  option  of  returning  to  their  own  country,  while  the 
discomfort  of  the  few  natives  would  be  as  nothing  compared 
with  the  benefit  conferred  upon  generations  to  come. 

Charles  \Y.  Allen,  M.D. 
696  Madison  Ave.,  New  York. 

In  order  to  explain  what  may  at  first  sight  appear  to  bean 
intrusion  into  a  region  altogether  foreign  to  my  line  of  profes- 
sional work,  I  may  perhaps  be  allowed  to  say  that  from  a  very 
early  period  of  my  career  I  have  taken  a  particular  interest 
in  leprosy.  Next  to  the  skin,  the  throat  is  the  part  most  often 
attacked  by  the  worst  form  of  the  disease;  and  for  this  reason 
I  have  sought  every  opportunity  of  seeing  it  at  close  quarters. 
At  the  risk  of  falling  into  the  "  autobiographical "  vein  so  dep- 
recated by  Mr.  Balfour,  I  may  add  that  I  have  made  special 
investigations  on  leprosy  in  most  of  its  European  haunts,  and 
also  in  Madeira ;  I  may  therefore  claim  the  right  to  speak  of 
it  with  some  amount  of  personal  knowledge.  My  attention 
was  first  directed  to  the  subject  nearly  thirty  years  ago,  when 
I  was  studying  diseases  of  the  skin  under  the  celebrated  Hebra 
at  Vienna.  In  his  wards  I  saw  several  cases  of  leprosy,  which 
I  understood  came  from  the  "Danubian  Principalities "  of 
those  days.  In  1S80  I  examined  a  number  of  lepers  in  the 
Hospital  de  San  Lazaro  at  Seville,  in  1881  I  saw  several  cases 
in  the  lazaretto  at  Funchal,  and  in  18S4  I  made  extensive  in- 
vestigations in  Norway,  at  Molde  and  Bergen,  where  I  had 
the  advantage  of  the  assistance  of  Dr.  Danielssen  and  Dr. 
Armauer  Hansen,  whose  names  are  familiar  as  household 
words  to  the  medical  profession  throughout  the  world  in  con- 
nection with  leprosy.  In  Danielssen,  who  has  watched  the 
course  of  the  disease  among  several  generations  of  his  country- 
men, the  doctrine  of  heredity  finds  its  most  uncompromising 
champion;  in  his  son-in-law  Hansen,  the  discoverer  of  the 
bacillus  leprae,  contagion  has  naturally  enough  one  of  its  most 
thorough-going  supporters.  One  could  hardly  be  in  a  better 
position  forbearing  bot  h  sides  of  this  most  important  question 
than  between  those  two  distinguished  men.     In  1888  I  saw  a 
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few  cases  in  Italy  in  the  Civil  Hospital  at  San  Remo.  (Inva- 
lids visiting  this  charming  health  resort  need  not  be  afraid  of 
coming  in  contact  with  lepers.  The  few  unfortunate  victims 
of  the  disease  are  kept  under  close  supervision  in  the  Civil 
Hospital,  which  is  situated  on  a  high  rock,  and  is  separated 
even  from  the  old  town,  to  which  the  building  is  adjacent.  The 
part  of  San  Remo  which  is  frequented  by  those  seeking  health 
or  sunshine  in  that  delightful  spot  is  as  free  from  lepers  as 
Brighton  or  Eastbourne.)  I  have  also  had  a  few  opportuni- 
ties during  the  last  twenty-five  years  of  examining  cases  of 
leprosy  here  in  London,  in  my  own  practice  and  that  of  others. 

In  this  country  most  people,  I  imagine,  were  till  lately  in 
blissful  ignorance  of  the  fact  that  leprosy  still  walks  the  earth 
in  all  its  original  hideousness.  Vague  notions,  derived  partly 
from  the  Bible  and  partly  from  casual  references  in  historical 
works,  made  up  the  sum  of  popular  knowledge  on  the  subject, 
and  to  the  "  general  reader  "  leprosy  was  but  a  name,  an  extinct 
deinotherium  of  the  palaeontology  of  disease.  Very  few  Eng- 
lish doctors  were  better  informed.  The  disease  was  either  not 
referred  to  at  all,  or  was  dealt  with  in  the  most  perfunctory 
way  in  lectures  and  text-books  of  medicine.  As  Dr.  Munro, 
whose  writings  on  leprosy  have  done  so  much  to  diffuse  a 
knowledge  of  the  disease  among  medical  men,  points  out,  stu- 
dents a  very  few  years  ago  might  have  gone  out  to  fulfil  their 
mission  of  healing  in  various  parts  of  the  world  without  know- 
ing that  such  a  disease  as  leprosy  was  to  be  met  with.  Their 
first  introduction  to  it  was  often  when  its  existence  was  forced 
on  them  as  a  strange  and  disconcerting  phenomenon  in  actual 
practice. 

Space  will  not  permit  me  to  trace  the  early  history  of  lep- 
rosy in  ancient  times,  nor  even  to  chronicle  its  course  in 
Europe  in  the  dark  ages.  My  regret  at  being  obliged  to  leave 
out  some  historical  details  which  might  prove  interesting  is  les- 
sened by  the  fact  that  an  excellent  summarj7'  of  the  researches 
of  Hirsch,1  Munro,2  and  others,  was  published  five  years  ago 
in  "  The  Nineteenth  Century  "  by  Miss  Agnes  Lambert. 

Judging  from  the  long  intervals  of  time  which  often  elapsed 
without  any  mention  of  the  disease,  and  the  frequent  notices 
of  it  by  writers  at  particular  periods,  it  would  appear  that 
between  the  twelfth  and  the  fifteenth  centuries  the  disease 
underwent  considerable  vicissitudes,  becoming  at  times  more 
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prevalent  and  then  again  being'  much  less  common.  These 
changes  probably  corresponded  with  alternating"  periods  of 
want  and  prosperity,  the  disease  becoming  general  when  I  Ik* 
vitality  of  the  nation  was  lowered  by  long  wars,  pestilences, 
and  famine.  The  extraordinary  spread  of  the  disease  at  the 
time  of  the  Crusades  led  to  the  belief  that  it  had  again  been 
imported  into  Europe  from  the  East,  and  Voltaire  character- 
istically says  that  this  was  the  only  permanent  result  achieved 
by  these  expeditions.  There  is,  however,  abundant  proof  that 
even  if  leprosy  was  reimported,  it  had  really  never  left  Europe. 
In  the  early  part  of  the  sixteenth  century  the  scourge  sud- 
denly began  to  abate,  and  in  a  relatively  short  time  it  became 
nearly  extinct  in  most  of  the  countries  of  Europe. 

There  are,  however,  a  few  strongholds  from  which  leprosy 
has  never  been  driven.  Spain  supplies  many  centres  of  infec- 
tion, but  it  is  impossible  to  obtain  exact  statistics  on  the  sub- 
ject. We  have,  however,  the  testimony  of  Dr.  Roman  Vis- 
carro  to  the  fact  that  "  from  time  immemorial  lepers  swarm 
in  Spain,  especially  in  the  provinces  of  Asturias,  Tarragona, 
Valencia,  and  Castellon." 3  Dr.  John  Webster,  who  visited  the 
leper  hospital  at  Granada  about  thirty  years  ago,  found  it 
tenanted  by  fifty-three  inmates.  He  was  informed  that  in 
1851  the  number  of  lepers  in  nine  provinces  of  Spain  was  284; 
this  was  probably  far  below  the  real  number,  as  the  natural 
tendency  of  lepers  and  their  friends  to  hide  their  affliction  is 
in  Spain  intensified  by  religious  superstition,  and  the  supine- 
ness  of  the  authorities  must  lead  to  perfunctoriness  in  the 
difficult  task  of  collecting  statistics  on  the  subject.  Dr.  Web- 
ster was  informed  that  leprosy  was  believed  to  be  spreading" 
in  Spain  at  the  time  of  his  visit.  At  Seville,  in  1880,  I  found 
thirty-nine  sufferers  in  the  Hospital  de  San  Lazaro.  During 
the  five  years  1875-80,  the  total  number  of  lepers  admitted 
was  eighty-four,  the  greatest  number  in  any  year  having  been 
twenty-one  (1879-80).  Seville  itself  supplied  the  largest  con- 
tingent; then  came  Cadiz,  Huelva,  Almeria,  Badajoz,  and  Pon- 
tevedra.  The  figures,  however,give  an  altogether  inadequate 
idea  of  the  prevalence  of  leprosy  in  these  districts.  As  a  high 
authority  says:  "In  addition  to  tie1  sutrerers  from  those  prov- 
inces who  enter  the  hospital,  there  are  man3^  others  who  re- 
main at  home  with  their  families,  some  maintained  by  them, 
others  dependent  on  public  charity;  and  probably  only  those 
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seek  shelter  in  the  hospital  who  are  destitute  of  all  resource/'4 
The  late  Dr.  Jelly5  showed  how  extraordinarily  prevalent 
leprosy  is  in  the  district  known  as  La  Marina,  which  takes  in 
the  sea-hoard  of  the  two  provinces  of  Valentia  and  Alicante; 
and  he  also  brought  forward  proofs  of  the  spread  of  the  dis- 
ease in  the  south  of  Spain  in  recent  years. 

Portugal  has  more  lepers  than  any  other  European  coun- 
try, except  Norway;  hut  want  of  space  prevents  my  showing- 
its  distribution.  In  Italy  leprosy  is  met  with  on  the  Genoese 
Riviera;  it  was  also  found  till  quite  recently  at  Comaccbio,  in 
the  Ferrara  marshes.  In  Sicily  the  disease  has  been  steadily 
spreading-  for  the  last  thirty  or  forty  years.  In  annexing 
Nice,  France  took  over  with  it  a  considerable  number  of  Ital- 
ian lepers  belonging  to  Le  Turbie  and  neighboring  places,  but 
the  disease  is  now  almost  extinct  in  these  localities.  Small 
foci  of  leprosy  still  exist  in  Thessaly  and  Macedonia;  the  affec- 
tion is  not  rare  in  some  of  the  JEgean  islands,  e.g.,  Samos, 
Rhodes,  Chios,  and  Mitylene,  and  it  is  extraordinarily  preva- 
lent in  Crete.  It  is  spreading  to  an  alarming  degree  in  Rus- 
sia, especially  in  the  Baltic  Provinces,  and  it  has  lately  been 
found  necessary  to  establish  a  special  hospital  at  Riga.  In 
St.  Petersburg  cases  are  occasionally,  though  very  rarely,  met 
with;  at  least  half  of  them  are  imported  from  outlying  prov- 
inces. "  Sporadic "  cases  are  said  to  occur  in  some  parts  of 
Hungary  and  Roumania.  In  Sweden,  where  the  disease  was 
extremely  prevalent  up  to  the  beginning  of  the  present  cen- 
tury, it  seems  now  to  have  almost  died  out.  Norway  is  un- 
questionably the  most  considerable  leprosy  centre  in  Europe 
at  the  present  day,  but  the  disease  is  curiously  limited  to  par- 
ticular regions,  such  as  the  districts  round  Bergen,  Molde,  and 
Trondhjem. 

In  almost  every  other  quarter  of  the  globe  leprosy  is  rife 
at  present,  and  wherever  it  exists  it  seems  to  be  slowly,  but 
surely,  extending  its  ravages.  It  is  impossible  to  estimate 
even  approximately  the  total  number  of  lepers  now  dying  by 
inches  throughout  the  world,  but  it  is  certain  that  they  must 
be  counted  by  millions.  It  cannot  be  comforting  to  the  pride 
of  England,  "the  august  mother  of  nations,"  to  reflect  that  a 
very  large  proportion  of  these  wretched  sufferers  is  to  be 
found  among  her  own  subjects. 

That  leprosy  has  spread  considerably  in  recent  times  there 
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can  bo  no  manner  of  doubt.  Within  the  last  fifty  years  the 
seeds  of  the  disease  have  been  sown  in  several  (list rids  where 
it  was  previously  unknown,  and  already  the  accursed  crop  lias 
begun  to  show  itself.  As  has  been  shown  by  Dr.  Munro,6  the 
seeds  of  leprosy  take  somel  hing  like  half  a  ceni  ury  to  ma1  lire, 
and  there  is  every  prospeel  that  unless  the  natural  evolution 
of  the  scourge  can  in  some  way  be  prevented,  a  terrible  har- 
vest will  he  reaped  before  many  years  are  past.  To  say  noth- 
ing- of  the  notorious  case  of  the  Sandwich  Islands,  where  lep- 
rosy, imported  about  the  year  1850,  either  by  whaling  ships 
manned  by  sailors  from  leprous  regions  or  by  Chinese  immi- 
grants, has  since  made  such  fearful  progressive  have  the 
case  of  Australia,  where  it  has  been  carried  by  the  Chinese, 
and  of  America  where  several  distinct  centres  of  infection  have 
appeared  within  living  memory.  Thus  there  is  California, 
where  it  was  imported  by  the  "Heathen  Chinee";  some  of  the 
North-Western  States,  where  it  was  brought  from  Norway 
by  Scandinavian  emigrants;  and  Salt  Lake  City,  to  which  it 
was  conveyed  by  Mormon  converts  from  the  Sandwich  Islands. 
(This  fact  was  communicated  to  the  New  York  Academy  of 
Medicine  by  Dr.  P.  A.  Morrow  on  the  6th  of  June,  1889.)  In 
Louisiana,  where  last  century  leprosy  prevailed  so  extensively 
that  a  hospital  for  it  was  founded  in  1785,  it  again  showed  it- 
self in  1S60,  in  a  woman  whose  father  was  a  native  of  the  South 
of  France.  From  this  fresh  centre  the  disease  has  spread  to 
such  an  extent  that  Dr.  Blanc  recently  saw  forty-two  cases 
in  New  Orleans  alone.  The  disease  also  appeared  in  Oregon 
among  the  Chinese,  but  was  promptly  checked,  and  in  South 
Carolina  a  limited  outbreak  occurred  between  184T  and  L882. 
Sixteen  eases  were  reported,  the  first  victims  being  Jews  be- 
longing to  families  which  had  emigrated  to  the  United  St;ites 
early  in  the  century;  several  of  the  rest  were  Jews,  but  there 
were  also  some  native  Americans  and  at  least  one  Irishman 
among  them. 

In  France  the  disease  is  also  extending,  as  we  learn  from 
a  communication  made  to  the  Academic  de  Medecme  of  Paris 
on  the  Hth  of  ( >ctober,  L887,  by  Dr.  Besnier,  the  distinguished 
physician  of  the  Hopital  St. -Louis.  This  authority  stated 
that,  since  France  had  extended  her  colonial  possessions, 
French  soldiers,  sailors,  traders,  and  missionaries  have  fallen 
victims  to  leprosy  in  large  numbers. 


6 1 2  Leprosy. 

In  the  United  Kingdom  we  have  at  present  no  leprosy  of 
home  growth,  but  we  are  probably  never  without  a  few  cases 
among  those  who  have  lived  for  some  time  in  countries  where 
the  disease  is  common.  From  an  unofficial  return,  recently 
published  in  one  of  the  medical  journals,  it  appears  that  in  the 
early  part  of  the  present  year  there  were  several  patients  in 
London  suffering  from  leprosy.  There  is,  or  was  quite  lately, 
a  boy  in  a  large  public  school  in  whom  there  are  the  strongest 
grounds  for  suspecting  the  existence  of  leprosy  in  the  early 
stage;  the  disease  is  supposed  to  have  been  communicated  by 
vaccination  in  the  West  Indies.  It  is  beyond  question  also 
that  there  are  many  other  cases  in  this  country  at  the  pres- 
ent moment  which  are  carefully  concealed  from  the  knowledge 
of  every  one  but  the  medical  adviser.  Nearly  every  skin 
specialist  must  be  able  to  attest  this  fact. 

But  the  most  striking  extension  of  the  disease  has  been 
witnessed  in  the  Sandwich  Islands.  Here  Dr.  W.  Hillebrand 
saw  the  first  case— the  first  spark  of  the  conflagration — in  1853 
"  in  a  thinly-populated  district  of  Oahu,  about  twenty  miles 
from  Honolulu,  in  a  small  village  near  the  sea." 7  The  dis- 
ease, however,  was  not  officially  recognized  till  1859.  At  that 
time  "  only  a  few  cases  became  known,  but  with  every  subse- 
quent year  the  leprous  patients  presenting  themselves  at  the 
public  dispensary  increased  in  number,  until  during  18C4  and 
1865  it  was  considered  of  quite  ordinary  occurrence  that  lep- 
ers should  apply  for  relief."8  A  census  taken  by  the  Hawaiian 
government  about  that  time  gave  the  number  of  known  lep- 
ers, suffering  from  the  tubercular  form  of  the  disease,  as  230 
out  of  a  population  of  67,000.  In  1866  the  segregation  settle- 
ment at  Molokai  was  opened,  and  since  that  time  more  than 
3,000  cases  have  been  received  there.  The  last  report  of  the 
Hawaiian  Board  of  Health  gave  the  total  number  of  lepers  in 
the  settlement  on  the  1st  of  April,  1888,  as  749,  but  Dr.  Prince 
A.  Morrow,  of  New  York,  who  visited  Molokai  in  the  early 
part  of  this  year,  puts  the  present  number  at  nearly  1,100. 

In  the  West  Indies  the  disease  has  been  steadily  extending 
its  ravages  for  many  years  back.  Thus  at  Trinidad,  where 
in  1805  the  three  first  victims  could  still  be  pointed  out,  an  in- 
vestigation ordered  by  Governor  Woodford  in  1813  revealed 
seventy-three  lepers  in  a  total  population  of  about  32,000.  Two 
years  later  there  were  seventy-seven.9     The  evil  was  unfortu- 
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nately  not  considered  of  sufficient  magnitude  to  need  state 
interference.  Ten  years  later,  however,  a  half-hearted  attempt 
at  segregation  was  made,  but  in  1840  it  was  found  that  the 
number  of  sufferers  had  so  much  increased  t  hat  a  proposal  to 
establish  a  settlement  on  a  little  island  a  few  miles  oir  had  to 
be  abandoned,  because  it  was  too  small  to  hold  them.  In  1878 
the  numbers  of  lepers  was  officially  stated  to  be  8G0  in  a  popu- 
lation of  120,000.  These  figures  have  an  eloquence  of  their 
own  which  requires  no  comment  from  me  to  emphasize  the 
startling  truth  which  they  convey — namely,  that  at  Trinidad 
in  the  years  between  1813  and  1878  leprosy  increased  nearly 
four  times  as  rapidly  as  the  population!  We  shall  see  pres- 
ently to  what  cause  it  was  undoubtedly  attributable. 

In  British  Guiana  the  increase  of  leprosy  in  recent  years 
has  been  not  less  remarkable.  In  1858  an  asylum  for  lepers 
was  established  at  the  mouth  of  the  Mahaica  Creek.  "On 
the  31st  of  December,  1859,  there  were  only  105  inmates  at  the 
asylum.  In  I860  they  had  increased  to  300,  and  the  place 
could  hold  no  more.  Increased  space  was  provided,  and  in 
1889  we  find  from  the  official  reports  that  over  500  were  dealt 
with.  Around  this  leper  asylum,  outside  its  boundaries,  there 
are  large  numbers  of  lepers  not  included  in  these  returns."  '" 
Dr.  Hillis,  the  best  living  authority  on  the  subject,  informs 
me  that  the  increase  of  leprosy  in  British  Guiana  during  the 
past  ten  years  has  been  very  great,  although  during  that 
period  the  general  sanitarj-  condition  of  the  colony  has  im- 
proved. He  estimates  that  at  the  present  time  there  must  be 
more  than  a  thousand  lepers  in  British  Guiana,  a  number 
equal  to  1  in  250  of  the  whole  population.  Considering  the 
veiw  high  death-rate  of  the  disease — 16  per  cent  annually — it 
is  clear  that  it  is  spreading  with  great  rapidity. 

When  New  Zealand  was  first  taken  possession  of  by  the 
English,  a  peculiar  form  of  leprosy  akin  to  the  anaesthetic 
form  was  found  to  exist.  Dr.  John  Myles,  of  Taranaki,  who 
recently  paid  a  visit  to  this  country,  informed  me  that  the 
disease  is  most  common  in  a  zone  of  about  twenty-five  miles 
round  Lake  Taupo.  The  white's,  it  appears,  do  not  become 
leprous,  except  the  "  Pakeha  Maoris,"  as  1  he  whites  are  called 
ulm  live  much  with  the  Maoris  or  intermarry  with  them.  No 
system  of  restraint  exists  now,  but  when  the  Maoris  possessed 
the  country  they  killed  those  who  became  leprous.     Fear  of 
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contracting"  the  disease  prevented  them  indulging"  their  can- 
nibal propensities  in  relation  to  the  poor  lepers.  It  has  been 
noticed  in  recent  years  that  there  has  been  considerable  in- 
crease in  the  amount  of  leprosy,  though  it  is  still  principally 
confined  to  the  neighborhood  of  Lake  Taupo. 

In  India,  the  last  official  report  gives  135,000  as  the  num- 
ber of  lepers,  but  Mr.  E.  Clifford  says  n  that  there  can  be  little 
doubt  that  they  already  exceed  250,000,  and  that  their  num- 
bers are  still  growing.  In  Canada  it  has  recently  been  dis- 
covered that  the  cases  in  the  lazaretto  at  Tracadie  do  not 
comprise  all  the  lepers  in  New  Brunswick,  and  a  considerable 
number  of  other  cases  are  believed  to  exist,  especially  among 
the  French  residents  in  the  northern  part  of  the  province.12 
At  the  Cape,  though  it  was  recently  denied  officially  that 
leprosy  is  increasing,  a  strong  impression  prevails  that  the 
disease  is  extending.  The  same  may  be  said  of  our  Australian 
colonies,  and  the  statement  to  that  effect  made  by  tbe  Prince 
of  Wales  at  the  first  meeting  of  the  committee  of  the  "  Father 
Damien  Memorial  Fund  "  at  Marlborough  House  has  not,  so 
far  as  I  know,  been  called  in  question.  Such  a  state  of  things 
may  well  cause  anxiety,  not  only  to  those  responsible  for  the 
welfare  of  our  colonies,  but  to  all  lovers  of  humanity. 

The  facts  above  set  forth  represent  an  unspeakable  amount 
of  suffering  to  many  races  whose  destinies  we  have  taken  into 
our  keeping,  but  besides  this  they  indicate  a  possible  danger 
to  ourselves.  Leprosy  has  before  now  overrun  Europe  and  in- 
vaded England,  without  respecting  the  "  silver  streak  "  which 
keeps  off  other  enemies;  and  it  is  perfectly  conceivable  that, 
under  certain  circumstances,  it  might  do  so  again.  It  is  well 
known  that,  in  recent  years,  our  countrymen  whose  lot  is  cast 
in  places  where  the  disease  is  indigenous  have  ceased  to  show 
the  immunity  from  its  attacks  which  was  once  thought  to  be 
their  privilege.  Can  all  this  misery  be  prevented?  I  do  not 
hesitate  to  answer,  Yes.  It  may  be  doubtful  whether  the  dis- 
ease can  be  stamped  out,  but  it  is  certain  that  its  advance  can 
be  checked,  and  that  its  ravages  can  be  confined  within  com- 
paratively narrow  limits.  How  is  this  to  be  done  ?  Only  in 
one  of  two  ways— by  eliminating  the  cause  of  the  disease,  or 
by  preventing  its  transmission. 

The  former  of  these  methods  is  unfortunately  impossible, 
for  we  are  at  present  entirely  in  the  dark  as  to  the  cause  of 
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leprosy.  The  subject  has  for  centuries  been  a  favorite  play- 
ground for  the  -  scientific  imagination,"  and,  as  Cicero  said  of 
the  philosophers,  there  is  no  absurdity  which  Has  not  found 
defenders  among  the  various  scientific  pundits  who  have  wres- 
tled with  the  problem.  Climate,  soil, and  race  have  each  been 
tried  and  found  wanting,  for  the  disease  exists  in  every  kind 
of  climate  and  on  every  variety  of  soil,  and  no  race  is  exempt 
from  it,  although  certainly  some  divisions  of  the  great  human 
family  appear  to  be  more  open  to  its  attacks  than  others. 

Almost  since  the  dawn  of  medical  speculation  food  has  1 n 

regarded  by  many  as  the  fons  et  origo  mali,  and  there  has 
been  a  remarkable  "stream  of  tendency"  toward  fixing  on 
fish  as  the  particular  esculent  at  fault.  As  far  back  as  the 
days  of  Aretasus,  the  eating  of  fish  and  milk  at  the  same  meal 
was  reputed  to  be  an  infallible  cause  of  leprosy;  the  old  proverb 
of  Provence,  "Le  poisson  fait  devenir  ladre,"  represented  a 
popular  belief  which  has  for  centuries  been  almost  universally 
prevalent  in  European  haunts  of  leprosy;  and  even  at  the 
present  day,  when  the  theory  has  completely  "  deliquesced  " 
under  the  solvent  action  of  what  Magendie  called  le  fait  brut, 
a  distinguished  surgeon  still  tenderly  hugs  his  old  mumpsi- 
mus,  and  sees  putrid  fish  (Raymond  ["  Histoire  de  1' Elephan- 
tiasis," Lausanne,  KG7,  p.  23]  tells  us  that  in  the  South  of 
France  it  was  not  putridity,  but  the  opposite  condition,  that 
was  dreaded.  "Les  gens  du  pays  attribuent  la  cause  occa- 
sionnelle  du  mal  ...  a  l'usage  du  poisson  mange  trop  frais  ") 
at  the  bottom  of  every  case  of  leprosy,  though  the  patient 
may  have  never  had  a  chance  of  eating  fish  of  any  kind.  The 
"exquisite  reason"  appears  to  be  that,  if  the  leper  himself  did 
not,  some  of  his  ancestors  may  have  done  so.  It  is,  in  fact,  a 
case  of  original  dietetic  sin,  fish  being  the  pathological  apple 

whose  mortal  taste 
Brought  death  into  the  world  and  all  our  woe. 
It  is  interesting,  however,  to  observe  that  the  Maoris  in 
New  Zealand  attribute  the  peculiar  form  of  leprosy  from  which 
they  suffer  to  eating  a  small  carp  which  exist  in  large  numbers 
in  a  diseased  state  in  the  lake  of  Taupo.  White,  of  Selborne, 
attributed  the  disappearance  of  lop  rosy  from  this  country  to 
•'improved  agriculture  and  an  abundant  supply  of  fresh  food 
and  vegetables/'  Beyond  all  question  good  food  is  an  essen- 
tia] factor  in  the  preservation  of  health,  but  it  does  not  follow 
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that  bad  food  is  the  cause  of  leprosj^.  The  same  may  be  said 
as  to  hygienic  conditions.  Malaria  may  conceivably  predis- 
pose to  leprosy,  as  to  other  diseases,  by  weakening-  the  con- 
stitution—or, as  modern  pathological  illuminati  phrase  it, 
"  lessening  the  resistance  of  the  tissues  to  the  attacks  of  mi- 
crobes " — but  there  is  nothing  to  show  that  it  has  any  more 
direct  effect.  The  gratuitous  "primary  dyscrasia"  of  Daniels- 
sen  and  Boeck;  the  less  mysterious  but  not  less  gratuitous 
"defect  in  development  of  certain  elements  in  the  skin"  of 
Vandyke  Carter;  the  "absence  of  potash  in  the  blood"  of 
Hjaltelin  (of  Iceland),  and  the  "absence  of  salt  in  the  food" 
of  Munro,  are  all  very  pretty  theories  as  they  stand,  but  they 
are  rather  to  be  admired  than  adopted.  At  present  the  bacil- 
lus holds  the  field;  but  that  "  fearful  wild  fowl "  must  be  known 
in  all  its  ten  "  categories  "  before  our  acquaintance  with  it  is 
likely  to  prove  of  practical  service.  Especially  one  would  wish 
to  know  whence  it  comes.  At  the  present  time  there  is  a  ten- 
dency to  trace  disease  germs  to  our  "  poor  relations,"  but  ani- 
mals can  hardly  be  held  accountable  for  the  manufacture  of 
leprosy,  as  it  is  very  doubtful  whether  they  are  themselves 
susceptible  of  it.  It  would  be  curious,  however,  if  after  all  the 
bacillus  of  leprosy  should  be  traced  to  fish;  I  am  not  aware 
that  it  has  ever  been  looked  for  in  them,  or  that  any  attempts 
have  been  made  to  inoculate  them  with  the  disease. 

If,  however,  the  origin  of  leprosy  is  still  one  of  the  great 
unanswered  riddles  of  the  universe,  there  is  not  the  same  mys- 
tery as  to  the  mode  of  its  transmission.  The  evidence  in  favor 
of  contagion  is  to  my  mind  quite  overwhelming.  The  conta- 
giousness of  the  disease  was  never  doubted  till  it  had  nearly 
died  out;  men  ceased  to  believe  in  contagion  when  they  no 
longer  saw  daily  instances  of  it.  The  whole  system  of  medical 
police  by  which  leprosy  was  finally  driven  out  of  Europe  was 
based  on  the  notion  that  it  was  contagious,  and  no  measures 
not  based  on  that  principle  have  ever  had  the  slightest  effect 
in  checking  its  ravages.  The  alarming  spread  of  this  loath- 
some pest  in  recent  years  is  in  my  opinion  due  to  the  fact  that 
for  some  time  the  opposite  doctrine  gained  the  ascendency, 
and  held  captive  the  minds  of  men.  For  this  pernicious  error, 
and  for  all  the  disastrous  consequences  that  have  flowed  and 
continue  to  flow  from  it,  the  Royal  College  of  Physicians  of 
London  is  chiefly  responsible. 
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Though  the  miserable  story  is  loo  well  known  to  those  who 
are  interested  in  the  subject  of  leprosy,  it  may  be  well  briefly 
to  recall  the  facts.  In  1862,  some  alarm  being  felt  as  to  the 
spread  of  leprosy  in  Barbadoes,  the  Colonial  Office  requested 
the  College  of  Physicians  to  draw  up  a  series  of  questions  rela- 
tive to  the  nature,  causes,  ;ind  prevalence  of  the  disease.  A 
form  containing  these  questions  was  circulated  throughout 
the  colonies,  and  upward  of  250  replies  were  received  from 
medical  men  in  different  parts  of  the  world,  exclusive  of  those 
from  Her  Majesty's  Consuls  and  of  communications  from  the 
governors  of  British  colonies.  The  mass  of  information  thus 
obtained  was  then  submitted  to  the  college,  which  undertook, 
apparently  with  a  lightness  of  heart  worthy  of  M.  Emile  Olli- 
vier,  "  to  collate,  digest,  and  report  upon  "  it. 

A  committee  was  chosen  by  the  college  to  discharge  this 
important  public  duty,  but  there  is  every  reason  to  believe 
that  only  two  of  the  physicians  on  the  committee  had  the 
smallest  practical  acquaintance  with  lepros}^.  One  of  them, 
the  late  Dr.  Owen  Rees,  had  met  with  one  remarkable  case, 
and  another,  Dr.  Gavin  Milroy,  paid  a  hurried  visit  to  Deme- 
rara,  where  he  was  egregiousiy  hoaxed  even  by  dull-witted 
lepers.  (A  striking  instance  related  by  Dr.  Hillis  ["Timehri," 
June,  1889,  p.  79]  will  suffice:  "One  man  stated  to  Dr.  Gavin 
Milroy  when  he  was  in  Demerara,  at  the  penal  settlement, 
thai  he  believed  his  leprosy  arose  from  the  salt  diet  the  pris- 
oners are  accustomed  to,  whereas  in  fact  his  wife  had  suffered 
from  leprosy  previous  to  his  being  sentenced  to  penal  servi- 
tude, and  a  child  of  this  same  man  and  woman  died  at  the 
leper  hospital  at  Mahaica."  But  what  must  always  discredit 
Dr.  Milroy's  judgment  is  the  incredulity  with  which  he  received 
Dr.  Hillebrand's  account  of  the  outbreak  of  Leprosy  in  the 
Sandwich  Islands:  the  subsequent  course  of  events  is  a  terri- 
ble commentary  on  the  inability  to  appreciate  fads  "gross  as 
a  mountain,  open,  palpable,"  which  inspired  the  unlucky  mani- 
festo of  1867.)  The  menial  condition  of  the  other  members  of 
1  he  commit  tee  must  have  been  tabulae  rasce  of  ideal  blankness 
on  everything  connected  with  leprosy.  One  can  only  marvel 
at  the  sublime  self-confidence  with  which  such  a  body — seeing 
as  it  did  with  only  one  eye,  and  thai,  as  will  presently  be 
shown,  a  dim  or  distorted  one — undertook  to  guide  the  foot- 
steps of   Government  over  ground  so    difficult  even  for  1  he 
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clear-sighted.  The  results  of  their  labors  was  the  "  Report  on 
Leprosy"  published  in  1867,  an  ill-starred  document  which  has 
probably  done  more  to  propagate  the  disease  than  any  other 
single  agency  since  the  crusades.  In  that  report  the  "  Patres 
Conscripti "  of  English  medicine  expressed  the  following  opin- 
ion, each  individual  sentence  and  clause  of  which  is  absolutely 
and  demonstrably  erroneous: 

"  The  ail-but  unanimous  conviction  of  the  most  experienced 
observers  in  different  parts  of  the  world  is  quite  opposed  to 
the  belief  that  leprosy  is  contagious  or  communicable  by  prox- 
imity or  contact  with  the  diseased.  The  evidence  derived  from 
the  experience  of  the  attendants  in  leper  asylums  is  especially 
conclusive  on  this  point. 

"  The  few  instances  that  have  been  reported  in  a  contrary 
sense  either  rest  on  imperfect  observation,  or  they  are  re- 
corded with  so  little  attention  to  the  necessary  details  as  not 
to  affect  the  above  conclusion. 

"  That  leprosy  is  rarely,  if  ever,  transmissible  [in  married 
life],  when  one  of  the  parties  has  no  tendency  whatever  to  the 
disease,  is  the  opinion  of  the  great  majority  of  the  respondents 
who  have  had  the  largest  opportunities  of  observation."13 

If  this  deliverance  had  been  merely  a  theoretical  opinion 
promulgated  by  the  College  of  Physicians  for  the  edification 
of  the  few  medical  men  in  this  country  who  concern  themselves 
with  its  utterances,  no  one  would  have  had  any  right  to  com- 
plain. But  in  this  case  the  decision  that  leprosy  was  not  con- 
tagious led  at  once  to  practical  consequences  of  the  most  far- 
reaching  importance.  The  measures  devised  by  humane  and 
enlightened  statesmen  for  the  mitigation  of  the  scourge  were 
abandoned;  the  leper-houses  throughout  Her  Majesty's  do- 
minions were  thrown  open,  each  discharging  its  measure  of 
pollution  into  the  stream  of  healthy  life  near  it;  and  a  general 
relaxation  of  sanitary  discipline  with  regard  to  leprosy  super- 
vened. (As  evidence  of  this  I  need  only  cite  two  instances,  not 
more  flagrant  than  hundreds  of  others,  but  which  happened 
to  be  the  first  that  come  to  hand.  Dr.  Munro  says  ["Edin. 
Med.  Journ.,"  vol.  xxv.,  p.  -42-1] :  "  It  is  sad  to  think  that  in  any 
colony  of  England  a  leper  should  be  allowed  to  keep  a  school, 
as  I  have  seen  to  my  horror  in  St.  Kitt's.  In  misgoverned 
Crete  such  things  might  be,  but  done  in  an  English  colony, 
with  the  tacit  sanction  of  the  government,  instructed  by  the 


Leprosy.  619 

Royal  College  of  Physicians  of  London  as  to  the  non-conta- 
gious nature  of  the  disease,  the  latter  ad  ing  on  utterly  worth- 
less negative  evidence— so  done,  such  an  affair  is  a  disgrace 
to  humanity!"  Again,  take  the  following  plain  unvarnished 
tale  from  Dr.  Hillis  ["  Timehri,"  June,  L889  p.  80]:  "A  respecta- 
ble young-  lad  became  leprous  through,  as  I  believe,  playing 
with  a  hoy  who  had  leprosy  and  who  lived  further  down  the 
street.  When  seen  he  was  in  an  advanced  stage  of  tubercular 
leprosy,  covered  with  sores,  and  he  was  sent  home  and  treated 
by  the  late  Sir  Erasmus  Wilson,  and  the  family  left  the  house. 
I  subsequently  learnt  that  another  family  shortly  took  over 
the  same  house  without  its  having  undergone  any  purification 
or  disinfecting,  and  it  must  be  remembered  the  boy  had  been 
confined  for  months  to  one  room  and  was  covered  with  these 
sores.  Had  he  died  of  some  endemic  disease  considered  con- 
tagious,  but  questionably  so,  how  much  money  would  have 
been  spent  on  painting,  papering,  etc.,  by  the  authorities!  But 
in  the  case  mentioned  no  such  steps  were  considered  neces- 
sary. I  am  not  finding  fault  with  disinfection  as  carried  out 
in  Georgetown — far  from  it;  it  is  merely  contended  that,  ow- 
ing to  the  opinions  that  the  Executive  have  to  guide  them " 
[i.e.,  the  Report  of  the  Royal  College  of  Physicians],  "they 
would  not  be  justified  under  the  present  rulings  on  the  subject 
in  going  to  any  expense  under  the  Public  Health  Ordinance, 
as  leprosy  is  not  considered  a  contagious  disease.)  It  may 
without  much  exaggeration  be  said  that  if  leprosy  slew  its 
thousands  before,  it  has  slain  its  tens  of  thousands  within  the 
confines  of  the  British  Empire  since  1867.  Even  outside  the 
I  it  1 1 11  s  of  Her  Majesty's  sway  the  evil  effect  of  this  decision  has 
been  felt,  for  the  authority  of  an  institution  which  was  sup- 
posed to  be  the  concrete  embodiment  of  medical  science  in  this 
county  necessarily  had  great  weight  on  the  minds  of  some 
foreign  practitioners.  That  this  unfortunate  "Report  on  Lep- 
rosy  "  did  not  do  still  more  harm  is  only  due  to  the  fact  that 
the  dangerous  doctrine  which  it  was  intended  to  enforce  was 
not  universally  acted  upon;  the  practical  common  sense  of 
mankind  in  many  places  where  leprosy  has  its  home  refusing 
to  be  led  astray  by  theoretical  opinion.  Of  course  I  do  not 
blame  those  responsible  for  the  report  for  not  having  known 
better;  they  acted  according  to  their  lights,  and  it  can  hardly 
be  imputed  t.»  them  as  a  crime  that  these  "lights"  proved 
V— 4o 
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ignes  fatui  to  those  who  looked  to  them  for  guidance.  What 
they  cannot,  however,  be  readily  absolved  from  is  the  having 
undertaken  to  decide  a  question  with  which  they  were  quite 
incompetent  to  deal. 

But  if  the  judges  were  incompetent,  it  is  no  less  certain 
that  many  of  the  witnesses  were  untrustworthy.  The  answers 
received  to  the  questions  in  the  circular  afford  ample  proof 
that  many  of  the  respondents  knew  little  and  cared  less  about 
the  disease.  The  truth  is  that  the  mystery  still  surrounding 
leprosy  is  in  great  measure  due  to  the  want  of  careful  study 
by  a  sufficiently  large  number  of  observers.  The  subject  is 
so  repulsive  that  it  has  been,  and  still  is  to  some  extent, 
"segregated"  by  medical  men  from  their  mental  purview  as 
a  pariah  among  diseases.  But  while  positive  evidence  of 
contagion  of  the  most  striking  kind  is  contained  in  the  very 
Report 14  which  denies  its  existence,  the  college,  forgetting 
the  cardinal  principle  that  even  one  well-attested  fact  out- 
weighs any  amount  of  negative  statements,  seems  to  have 
settled  the  matter  by  the  simple  expedient  of  counting  rather 
than  weighing  the  opinions  submitted  to  them.  One  is  re- 
minded of  the  story  of  the  Frenchman  accused  of  stealing  a 
horse,  who,  when  the  judge  said,  "  Three  witnesses  saw  you  do 
it,"  promptly  replied,  "Ah,  sir !  three  thousand  could  easily  be 
found  who  did  not  see  me." 

Let  us  now  consider  the  conclusions  of  the  report  some- 
what more  closeh7.  The  first  statement,  that  "the  ail-but 
unanimous  conviction  of  the  most  experienced  observers  in 
different  parts  of  the  world  is  quite  opposed  to  the  belief  that 
leprosy  is  contagious  or  communicable  by  proximity  or  con- 
tact with  the  diseased,"  is  to-day  exactly  the  reverse  of  the 
truth.  For  this  revolution  in  opinion  we  are  indebted  chiefly 
to  the  report  itself.  The  enormous  increase  of  leprosy 
consequent  on  the  free  trade  in  the  disease  which  followed  the 
appearance  of  that  document  opened  the  eyes  even  of  fanatical 
non-contagionists.  It  is  a  fact  of  the  greatest  significance 
that  almost  without  an  exception  the  men  who  know  most  of 
leprosy,  who  have  lived  in  the  midst  of  it,  are  those  who  be- 
lieve most  firmly  in  its  contagiousness.  This  is  true  not  only 
of  medical  men,  but  of  the  missionaries  and  others  who  tend 
the  unfortunate  sufferers.  Such  a  consensus  of  opinion  is  not 
to  be  lightly  set  aside.     Secarus  judicat  orbis  ierrarum;  the 
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instinct  of  mankind  has  more  than  once  been  right  in  the  do- 
main of  medicine,  -when  science  was  at  fault. 

It  was  not  long-  before  the  theoretical  conclusions  enunci- 
ated with  such  self-satisfied  optimism  by  the  framers  of  the 
report  were  rudely  shaken  by  the  stern  logic  of  facts.  The 
tide  of  leprosy,  as  if  in  mockery  of  these  medical  Canutes,  rose 
ever  higher;  proofs  of  the  contagious  character  of  the  disease 
were  forthcoming  on  all  sides;15  and  it  became  only  too  evi- 
dent that  in  seeking-  counsel  from  the  College  of  Physicians 
the  Government  had  placed  its  trust  in  a  hopelessly  futile 
oracle. 

The  "pity  of  it"  seems  all  the  greater  when  it  is  remem- 
bered that  the  medical  profession  in  the  British  Empire  could 
at  that  time  have  furnished  plenty  of  distinguished  men  who 
had  given  much  attention  to  leprosy,  and  had.  seen  it  in  its 
worst  haunts.  A  thoroughly  competent  tribunal  of  experts 
could  have  been  formed,  from  whom  a  report  of  permanent 
value  might  have  been  obtained. 

Proceeding  to  the  next  point — viz.,  that  "the  evidence  de- 
rived from  the  experience  of  the  attendants  in  leper  asylums 
is  especially  conclusive  on  this  point "  (non-contagion) — I  may 
remark  that,  granting  for  a  moment  that  negative  evidence 
on  a  matter  of  this  kind  is  worth  anything  at  all,  the  argu- 
ment proves  far  too  much.  Exactly  the  same  thing  may  be 
said  of  the  attendants  in  Lock  hospitals.  The  same  argument 
was  used  to  controvert  Koch's  view  as  to  the  contagiousness 
of  consumption,  but  was  rightly  held  to  have  no  weight.  It 
is  not  true,  however,  that  attendants  on  lepers  are  never  at- 
tacked. The  college  might  profitably  have  recalled  the  his- 
torical problem  submitted  to  the  Royal  Society  by  Charles 
the  Second  before  building  an  argument  on  an  imaginary 
foundation.  Its  own  report  contains  several  instances  in 
which  persons  who  had  the  care  of  lepers  contracted  the  dis- 
ease.  The  most  striking  of  these  is  the  case  of  Dr.  Robertson, 
medical  superintendent  of  the  Curieuse  leper  establishment, 
Seychelles,16  but  there  are  others  equally  remarkable."  Sev- 
eral cases  of  the  same  kind  have  also  been  recorded  by  Han- 
sen,18 and  Father  Etienne.19  One  of  those  mentioned  by  the 
latter  observer  is  that  of  Dr.  Goddard,  a  young  French  physi- 
cian, who.  in  order  to  demonstrate  in  his  own  person  the  non- 
contagiousness  of  leprosy,  went  to  Palestine  and  took  up  his 
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abode  in  a  lazar-house.  The  poor  fellow  fell  a  victim  to  his 
scientific  enthusiasm,  and  died  of  leprosy  in  a  few  years.  Other 
cases  are  reported  from  South  America.20  But  what  need  is 
there  for  the  laborious  collection  of  such  facts  when  there  is 
the  grand  object-lesson  of  Father  Damien's  life  and  death 
before  the  whole  world  ?  Dr.  Hoffmann,  the  medical  officer  of 
Molokai,  has  recently  fallen  a  victim  to  his  devotion,  and  it  is 
said,  though  I  know  not  with  what  truth,  that  one  of  Damien's 
colleagues  is  now  also  a  leper.  In  addition  to  all  this  we  have 
the  crushing  fact  that,  out  of  sixty-six  kokuas,  or  helpers,  on 
the  island  in  1888,  twenty-three  were  known  to  have  contracted 
the  disease,  while  in  eleven  more  its  existence  was  suspected. 
I  have  taken  some  trouble  to  show  that  the  supposed  immu- 
nity of  attendants  is  a  pure  myth,  for  it  is  really  the  corner- 
stone of  the  vast  edifice  of  error  erected  by  the  College  of 
Physicians  in  1867. 

The  argument  from  married  life  has  just  as  little  founda- 
tion. Several  illustrations  of  contagion  between  husband  and 
wife  are  given  in  the  report  itself,  and  others  are  brought 
forward  by  Frere  Etienne21  and  Hillis.  The  former  relates 
the  case  of  a  Venezuelan  lady  whose  husband  died  of  leprosj". 
Six  years  afterward  she  herself  became  a  leper.  One  of  Hillis's 
cases  is  particularly  instructive.  A  shopkeeper  whose  busi- 
ness often  took  him  to  the  asylum  became  leprous.  For  ten 
years  his  wife  remained  free  from  the  complaint.  The  case 
was  well  known,  and  Dr.  Hillis  was  frequently  asked  to  ex- 
plain how  it  was,  if  leprosy  was  contagious,  that  she  had  es- 
caped so  long.  In  the  course  of  time,  however,  she  became  an 
undoubted  leper.22  The  moral  of  this  striking  case  is  that 
contagion  would  be  more  often  noticed  if  suspected  persons 
could  be  kept  sufficiently  long  under  observation.  In  precisely 
the  same  way  the  case  of  Keanu,  the  Hawaiian  convict  inocu- 
lated by  Dr.  Arning  on  the  5th  of  November,  1885,  used  to  be 
cited  as  a  proof  that  the  disease  could  not  be  transmitted  in 
that  way.  The  poison  took  its  own  time,  however,  and  the 
man  is  now  an  undoubted  leper. 

But  leaving  all  other  questions  out  of  consideration,  the 
crucial  question  remains:  If  leprosy  is  not  contagious,  how  is 
it  that  it  spreads  ?  Granting  that  heredity  plays  a  certain 
part  in  its  transmission,  the  sudden  outbreak  of  the  disease  in 
races  previously  altogether  free  from  it  can  hardly  be  ex- 
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plained  by  ancestral  proclivity.  The  College  of  Physicians 
had  before  their  eyes  the  great  fact  of  the  invasion  of  the 
virgin  soil  of  Hawaii  by  leprosy,  but,  like  their  prototypes  in 
"Tristram  Shandy,"  ''they  concerned  themselves  not  with 
facts — they  reasoned."  We  may  suppose  them  to  have  argued 
that,  as  leprosy  is  not  contagious,  therefore  it  cannot  spread 
from  one  nation  to  another.  All  evidence  to  the  contrary  was 
dismissed  as  impertinent.  Sterne  must  have  foreseen  these 
learned  Thebans  when  he  described  the  disputations  of  the 
Strasburg  doctors:  "'It  happens  otherwise,'  replied  the  oppo- 
nents.    '  It  ought  not,'  said  they." 

Nothing  which  the  College  of  Physicians  may  do  in  the 
future  can  wipe  out  the  effects  of  their  report,  or  the  incal- 
culable misery  which  it  has  caused.  When  the  public  mind  at 
last  was  aroused  on  the  subject,  just  twenty  years  after  the 
issue  of  the  first  report,  a  second  one  appeared  (July  15th, 
1SS7),  in  which  it  is  admitted  that  there  is  a  case  for  inquiry! 
I  venture  to  suggest  that,  by  way  of  making  some  reparation 
for  the  past,  they  should  send  some  of  the  men  of  light  and 
leading  among  them  to  see  for  themselves  what  leprosy  is, 
and  to  study  it,  not  vicariously  through  the  eyes  of  others, 
but  face  to  face  in  its  native  haunts.  What  is  wanted  is  that 
the  full  light  of  modern  medical  science  should  be  thrown  on 
the  dark  places  where  the  monster  lurks.  If  some  of  the 
eminent  scientific  men  who  were  invited  to  join  the  Marlbor- 
ough House  Committee  could  study  leprosy  in  its  home,  great 
results  might  be  obtained.  If  an  experienced  pathologist  like 
Sir  James  Paget  could  spend  some  time  in  India,  important 
facts  as  to  the  nature  of  leprosy  might  be  discovered;  or  if  a 
distinguished  physician  like  Sir  Andrew  Clark  could  have  five 
years  at  Molokai,  lie  might  perhaps  slay  the  sphinx  of  leprosy, 
or  at  any  rate  evolve  a  system  of  diet  calculated  to  be  of  ser- 
vice to  those  subjected  to  the  contagion  of  that  dire  disease. 
To  send  out  from  time  to  time  a  young  doctor  on  a  scientific 
"Wanderjahr"  among  the  lepers,  as  proposed  by  the  Marl- 
borough House  Committee,  seems  to  me  mere  trifling.  Is  it 
likely  that  a  fledgling  just  escaped  from  the  academic  nest 
should  "come,  see,  and  conquer"  where Danielssen  and  Boeck. 
Vandyke  Carter,  Hansen,  Munro,  Arning,  and  Hillis  have 
failed? 

Another  plan  which  might  lead  to  some  discovery  of  real 
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importance  would  be  the  offer  of  a  prize  sufficiently  large  to 
tempt  men  of  the  highest  eminence  to  compete.  Mr.  Macna- 
mara  suggests23  that  the  Damien  Memorial  Fund  should  offer 
"a  prize  of  £500,  open  to  all  comers,  for  the  best  essay  and 
original  research  regarding  the  bacillus  leprae."  This  is  a 
step  in  the  right  direction,  but  it  is  not  enough.  M.  Pasteur 
received  something  like  £20,000  for  his  discoveries  in  the  silk- 
worm disease.  If  he  could  only  be  induced  to  grapple  with  the 
leprosy  problem,  there  might  be  a  chance  of  a  "protective 
virus  "  being  discovered  which  should  make  people  exposed  to 
the  contagion  of  leprosy  invulnerable  to  its  attack. 

In  the  mean  time  the  only  way  of  coping  with  leprosy  is  to 
deal  with  it  as  a  thing  dangerous  to  mankind.  It  would  be 
criminal  to  allow  the  scourge  free  play  because  academic 
pedantry  is  not  satisfied  as  to  the  exact  mode  of  its  trans- 
mission. JSTo  half  measures  will  suffice:  ecrasez  Vinfdme  in  a 
new  sense  must  be  the  motto  of  those  intrusted  with  the  task. 
Our  forefathers  did  not  allow  themselves  to  be  disturbed  by 
"philosophic  doubt,"  but  stamped  out  the  pest  by  a  system  of 
"Thorough"  which  Strafford  might  have  envied.  The  sick 
must  be  kept  strictly  apart  from  the  healthy,  and  all  suspi- 
cious cases  should  be  detained  in  quarantine  and  jealously 
watched.  For  this  purpose  special  medical  inspectors  should 
be  appointed,  each  with  a  defined  district  under  his  constant 
personal  supervision.  I  should  not  be  disposed  to  insist  on 
the  separation  of  married  couples;  lepers  are  not  prolific,  and 
hereditary  contamination  has  now  been  shown  to  be  almost 
a  quantite  negligeable.  (Dr.  Armauer  Hansen,  who  recently 
visited  the  Norwegian  lepers  in  Wisconsin,  Minnesota,  and 
Dacota,  found  that  the  offspring  of  160  lepers  who  had  emi- 
grated to  America  had  remained  free  to  the  third  generation. 
["Archiv  fur  Dermatologie,"  1S89,  Heft  hi.]  Again,  there  is 
the  fact  that,  although  during  eighteen  years  2,86-i  persons 
were  consigned  to  Kalawao  [Molokai],  only  twrenty-six  chil- 
dren were  born  during  that  period,  and  of  these  only  two  nave 
become  leprous.)  There  is,  of  course,  the  risk  of  contagion; 
but  if  husbands  or  wives  are  willing  to  encounter  it,  I  do  not 
see  why  they  should  be  prevented.  We  have  the  testimony  of 
Father  Damien  to  the  good  effect  of  allowing-  married  people 
to  remain  together.24  There  must  always  be  a  certain  amount 
of  hardship  in  segregation,  but  if  lunatics  can  be  made  com- 
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fortable  and  even  happy  in  confinement,  so  may  lepers.  A 
vast  amount  of  nonsense  lias  been  talked  about  the  horrors  of 
segregation;  if  there  is  any  discomfort  beyond  the  separation 
from  friends  and  the  suffering  caused  by  the  disease,  it  is 
either  due  to  neglect  on  the  part  of  the  authorities  or  to  want 
of  funds.  The  lepers  I  saw  in  Norway  were,  with  the  excep- 
tion of  those  in  the  very  last  stages  of  the  disease,  clean, 
cheerful,  and  busy — the  men  in  the  workshops,  the  women  at 
domestic  work,  and  the  children  in  their  classes.  The  last 
was  certainly  a  painful  sight,  but  the  little  patients  themselves 
were  not  at  all  gloomy.  Those  I  saw  at  Seville  were  less 
cheerful,  but  that  may  have  been  due  to  the  quasi-monastic 
atmosphere  which  surrounded  them.  Dr.  Webster,  however, 
says  '"'  that  the  lepers  whom  he  saw  at  Grenada  were  quite  a 
"merry  family,"  dancing-,  twanging  the  guitar  with  their 
crooked  stumps  of  fingers,  and  warbling  ditties  with  such 
remnants  of  voice  as  were  left  them.  Frere  Etienne's  testi- 
mony as  to  Trinidad  is  not  less  striking-  (op.  cit.,  pp.  254-55. 
"La  tristesse  n'est  pas  da  tout,  comme  jaPai  lu  plus  d'une  fois, 
1111  ell'et  inevitable  do  la  maladie.  Je  puis  bien  attester  qu'il 
n'y  a  pas  au  monde  ecole  ou  college  plus  gai,  plus  bruyant, 
ou  Ton  joue  et  babille  plus,  qu'a  Cocorite.  Tout  est  oublie; 
eertainement  on  n'est  pas  un  lepreux,  on  est  1111  pensionnaire; 
et  la  reine  est  bien  honoree  d'heberger  de  tels  personnages."), 
and  Mr.  Clifford  tells  us  that  even  at  Molokai  there  is  little 
sign  of  unhappiness. 

Apart  altogether  from  the  salus  populi,  which  must  ever 
be  the  supreme  law  in  such  matters,  there  can  be  no  doubt 
that  segregation,  if  properly  carried  out,  is  the  best  thing  for 
the  sufferers  themselves.  If  I  had  the  misfortune  to  be  a  leper 
myself,  I  should  prefer  to  be  where  one  touch  of  nature  makes 
the  whole  world  kin,  though  it  were  only  by  followship  in  suf- 
fering, to  being  an  object  of  horror  to  all  around  me.  Medi- 
cine, though  it  cannot  cure,  can  do  much  to  mitigate  the  in- 
cident;!] miseries  of  leprosy,  and  nowhere  can  treatment  be  so 
well  applied  or  the  necessary  nursing  so  intelligently  carried 
old  as  in  places  where  special  experience  has  engendered  spe- 
cial skill.  Sanitary  arrangements  musl  be  of  the  highesl  at- 
tainable perfect  ion,  as  the  concourse  of  foul  smells  in  leper- 
houses  is  especially  apt  to  breed  disease,  not  only  among  the 
inmates  but  among- those  in  change  of  them.     The  food  musl 
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be  abundant  and  nutritious,  and  plenty  of  occupation  should 
be  provided  for  such  as  can  work.  Nor  should  amusements 
be  neglected.  It  was  by  attention  to  all  these  things  that 
Father  Damien  was  able  to  humanize  the  poor  outcasts  for 
whom  he  gave  his  life;  by  these  means  he  transformed  a  sink 
of  moral  as  well  as  physical  corruption  into  a  peaceful  and 
happy  community.  There  is  no  reason  why  this  memorable 
example  should  not  bear  fruit  wherever  lepers  are  to  be  found. 
There  is  no  lack  of  self-sacrificing  men  whose  hearts  are  filled 
by  the  enthusiasm  of  humanity;  what  the  Catholic  Church 
beautifully  calls  the  "  devout  female  sex  "  will  always  be  ready 
wherever  nurses  are  needed;  and  of  doctors  we  shall  never 
fall  short  when  there  is  such  a  field  for  scientific  discovery. 
The  only  thing  wanting  is  money.  The  stamping  out  of  the 
most  grievous  disease  which  flesh  is  heir  to  will  no  doubt  be 
an  expensive  undertaking;  but  is  this  great  and  wealthy 
country  to  count  the  cost  when  poor  States  like  Norway  and 
Hawaii  are  lavishing  their  scanty  treasure  in  furthering  the 
good  work  ? 

It  is  to  be  feared  that  the  wave  of  philanthropic  sentiment 
which,  under  the  combined  influences  of  pity,  fear,  and  fashion, 
rose  so  high  a  few  months  ago,  is  already  subsiding.  De 
Quincy  gauged  the  English  character  correctly  when  he  said 
that,  so  far  from  being  phlegmatic,  wTe  are  the  most  excitable 
people  on  earth;  unhappily  our  excitement,  which  is  so  easily 
fanned  into  a  blaze,  burns  itself  out  all  the  more  quickly.  As 
Macaulay  observed,  our  virtue  goes  to  sleep  for  several  years 
after  one  of  our  periodical  outbreaks  of  moralit}7.  Let  not  the 
same  be  said  of  our  philanthropy!  It  will  be  deplorable,  and 
indeed  disgraceful,  if  our  desire  to  do  something  to  .check  the 
advance  of  leprosy  is  allowed  to  die  out  with  the  "scare" 
which  engendered  it. 
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Mr.  Macnamara,  then  of  Mozufferpore  (ibid.,  p.  141).— 15.  In  1869Drognat- 
Landre  supported  the  contagionist  doctrine  in  a  powerful  work  (De  la 
Contagion  seule  Cause  de  la  Lepre).  In  1873  the  "  conqueror  worm" 
which  carries  the  infection,  was  discovered  by  Hansen.  In  1874  Dr. 
Vandyke  Carter,  whose  investigations  in  nearly  every  part  of  the  world 
where  leprosy  is  found  entitle  him  to  rank  as  the  foremost  living 
authority  on  the  disease,  was  driven  by  the  facts  which  he  himself  had 
collected  to  "  find  salvation'1  in  the  contagionist  fold.  A  few  years  later 
the  coup  de  grape  was  given  to  the  Report  by  Dr.  W.  Munro,  formerly 
medical  officer  of  St.  Kitt's,  in  the  West  Indies,  in  a  series  of  papers 
(Edin.  Med.  Journal,  vols,  xxii.,  xxiii.,  xxiv.,  and  xxv.)  which  form  a 
storehouse  of  facts  from  which  every  subsequent  writer  has  freely 
drawn.  I  need  only  mention  two  other  woi'ks  which  have  been  several 
Times  referred  to  in  the  course  of  this  article,  and  in  both  of  which  the 
same  conclusion  is  enforced — Frere  Etienne's  little  book  (La  Lepre  est 
Contagieuse,  Trinidad,  1879)  and  the  magnificent  monograph  of  Mr. 
J.  D.  Hillis  (Leprosy  in  British  Guiana,  London,  1881).  In  1884,  Miss 
Agnes  Lambert  published  an  excellent  article  (already  referred  to)  in 
The  Nineteenth  Century  (August  and  September,  1884).  In  1887,  Dr. 
Besnier  brought  additional  proofs  of  the  contagiousness  of  leprosy 
before  the  Academie  de  Mexlecine  in  Paris,  while  in  this  country  Arch- 
deacon Wright  sounded  the  alarm  as  to  its  increasing  prevalence 
throughout  the  world  (Times,  Nov.  8th,  1887). — 16.  Report  on  Leprosy, 
p.  90.— 17.  See  replies  by  Drs.  Goding  and  Stevenson,  p.  32  ;  Dr.  Man- 
tell,  p.  41  ;  Mr.  N.  C.  Macnamara,  ibid.;  Mohamed  Naeem,  p.  177:  and 
Surgeon-Major  J.  Rose,  p.  199.— 18.  British  and  Foreign  Medieo- 
Chirurgical  Review,  April,  1875.— 19.  La  Lepre  est  Contagieuse,  p.  122 
etseq.— 20.  Boletin  de  Medicina  del  Cauca,  No.  1,  p.  13  (Dr.  Tenorio), 
and  p.  16  (Dr.  Escobar).— 21.  Op.  cit.,  p.  95.— 22.  British  Medical  Jour- 
nal, Nov.  5th,  1887.— 23.  Leprosy  a  Communicable  Disease,  2d  ed., 
London.  1889,  p.  61.— 24.  E.  Clifford:  Father  Damien,  p.  82— 25.  Med- 
ico-Chirurgical  Transactions,  vol    xliii..  I860,  p.  29. 
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CHAPTER   I. 


Tjie  life  of  the  individual  forms  a  complicated  chain  of 
events,  the  harmonious  working-  together  of  which  we  indicate 
by  the  term,  "  health."  In  the  "  struggle  for  existence  "  this 
harmony  is  often  disturbed  without  the  continuity  of  life  being- 
broken  by  death.  In  so  far  as  the  disturbances  affect  the  con- 
stituent parts  of  the  organism,  depress  the  organic  functions 
below  the  norm,  and  stand  in  a  peculiar  causal  relation  to 
each  other,  we  call  them  "  disease." l  According  to  this  ex- 
planation, pathology  is  simply  a  part  of  physiology.  Normal 
life  and  disease  often  mutually  assimilate  each  other;  disease 
is  taken  up  into  life  itself  and  becomes  one  with  it;  life  is  mu- 
tilated.2 The  intensity  of  this  mutilation,  i.e.,  the  reaction  of 
the  tissues,  depends  not  alone  upon  the  intensity  of  the  "  irri- 
tant," but  especially  upon  the  condition  of  the  organism — upon 
its  "  irritability  "  or  "  predisposition."  One  of  the  most  weighty 
of  the  predispositions  to  disease  is  old  age,3  which,  however, 
must  be  looked  upon  as  much  as  a  condition  for  the  predis- 
position to  disease  as  a  cause  itself  of  disease.  The  organic 
changes  and  the  anomalies  of  function  can  no  longer  be  re- 
garded as  foreign  to,  but  as  essential  conditions  of,  the  senile 
organism  (Canstatt).  The  process  of  change  becomes  a  mor- 
bid process,  which  Canstatt  has  termed  "senile  involution." 
We  can  speak  of  a  normal,  physiological  old  age  only  so  long 
as  the  retrograde  changes,  which  the  tissues  always  undergo 
in  advanced  life,  have  not  yet  become  apparent.  In  the  fol- 
lowing pages  we  shall  consider  first  the  diseases  peculiar  to 
this  period  of  involution,  and  then  the  modifications  which  the 
ordinary  diseases  undergo  at  this  time,  and  finally  formulate 
certain  hygienic  and  therapeutic  indications. 

We  employ  the  term  "senile  marasmus"  or  "senile  ca- 
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chexia  "  to  denote  the  picture  presented  hy  the  sum  total  of 
all  these  peculiar  marks  of  old  age.4  The  progress  of  involu- 
tion in  the  different  organs  is  an  irregular  one,  it  begins  now 
in  one  system,  now  in  another,  while  the  other  organs  are  still 
in  a  normal  condition.  The  chief  characteristic  of  the  diseases 
peculiar  to  old  age  is,  says  Canstatt,  their  isolation ;  they  are, 
as  it  were,  entirely  cut  off  from  the  rest  of  the  organism.  At 
the  end  of  a  long  life  the  individual  dies  piecemeal.5  Senile 
involution  may  set  in  early  in  life  (senium  praecox),  and  is 
then  due  to  any  one  of  a  great  variety  of  causes,  such  as  sex, 
temperament,  constitution,  food,  occupation,  excessive  bodily 
or  mental  strain,  depressing  external  circumstances,  etc.  .Gen- 
eral paralysis,  indeed,  is  a  precocious  senility  of  the  psycho- 
motor brain-life,  modified  by  a  complicating  neurosis  of  the 
sympathetic  (Schule).  We  ought  not  to  measure  age  by  the 
number  of  years,  but  rather  by  the  condition  of  the  vital 
powers.  These  organic  changes  declare  themselves  gradually 
and  consist  in  a  retreat  of  life  from  the  periphery  toward  the 
centre.  They  are  known  as  involution  in  the  aged  and  as  evo- 
lution in  the  child. 

The  question  now  presents  itself  whether  a  law  is  discov- 
erable by  which  this  process  may  be  explained.  Canstatt  re- 
gards the  cause  of  the  senile  changes  as  resident  in  the  nature 
of  the  cell,  which  holds  in  itself  the  conditions  of  its  life  and  of 
its  destruction.  But  those  cells  which  go  to  make  up  the  body 
at  its  birth  are  not  all  present  in  adult  life  and  have  probably 
entirely  disappeared  in  old  age.  There  is  in  man  an  almost 
constant  molecular  renovation,  the  cessation  of  which  in  old 
age  cannot  be  explained  by  any  inherent  quality  in  the  cell. 

Durand-Fardel 6  believes  that  the  plastic  force  begins  to 
grow  weaker  at  the  climacteric  period,  and  that  it  changes 
its  object  in  the  generation  of  pseudoplasma  (heteroplasie). 
This  view  is,  however,  open  to  criticism,  since  sexual  activity 
is  not  necessary  to  the  life  of  the  individual.  We  must  there- 
fore, in  addition  to  these  internal  conditions  of  vitality  of  the 
organic  cells,  admit  certain  external  causes,  dependent,  ac- 
cording to  Demange,7  upon  interstitial  nutrition.  This  author 
asserts  in  proof  of  his  theory  that  the  local  and  general 
changes  are  of  the  same  character,  a  fact  which  would  point 
to  a  common  cause.  According  to  him,  the  essential  feature 
of  senility  is  a  change  in  the  quantity  and  quality  of  the  inter- 
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stitial  nutritive  material,  the  cause  of  which  change  he  finds 
in  an  alteration  in  the  conditions  of  the  circulation  induced  by 
the  atheromatous  process. 

"Atheroma  results  from  a  vital  use  of  the  organs;  repeated 
frictions  give  rise  to  the  milky  patches  on  the  endocardium; 
repeated  pressure  on  an  organ,  as  the  liver  or  the  spleen,  leads 
to  a  thickening  of  its  capsule;  it  is  then  not  impossible  that 
the  repeated  rubbing  of  the  blood  against  the  inner  surface  of 
the  small  vessels  may  excite  finally  an  irritation  of  the  lining 
membrane,  whence  comes  endarteritis,  and  then  follows  athe- 
roma with  its  consequences  upon  the  partial  nutrition  of  the 
organs  and  the  general  nutrition  of  the  individual "  (Demange). 

In  500  autopsies  on  old  people,  in  which  not  only  the  gross 
changes  were  noted,  but  even  the  finest  arterial  twigs  were 
studied  under  the  microscope,  Demange  was  able  to  discover 
in  every  instance  the  presence  of  endarteritis.  We  see  athe- 
roma, indeed,  as  a  result  of  chronic  alcoholism,  diabetes,  gout, 
rheumatism,  syphilis,  and  poisoning  by  lead,  mercury,  or  to- 
bacco; and  it  is  also  produced  by  the  acute  infectious  diseases, 
such  as  typhoid  fever,  measles,  and  scarlatina;  but  the  chief 
and  most  frequent  cause  is  old  age.  In  aged  animals  also 
atheromatous  arteries  are  always  found.  The  above-men- 
tioned influences  act  in  the  same  way  as  old  age,  and  thus 
may  give  rise  to  a  precocious  senility.  In  his  investigations, 
Demange  excluded  all  those  cases  in  which  any  complications 
were  present,  in  order  that  he  might  determine  the  conditions 
dependent  upon  advanced  age  alone. 

The  primary  change  which  is  produced  by  the  "functional 
wear  and  tear"  consists  in  an  obliterating  endarteritis  of 
the  vasa  vasorum,  and  this  in  turn  produces  a  sort  of  necro- 
biotic  infarct  in  the  wall  of  one  of  the  larger  vessels.8  The 
endothelium  of  the  smallest  vessels  proliferates  and  the  inl  ima 
becomes  considerably  thickened,  in  consequence  of  which  the 
lumen  of  the  vessel  is  narrowed.  Sometimes  a  fibrinous 
thrombus  is  formed.  Following  upon  the  endarl  eril  is  a  swell- 
ing of  the  muscular  layer  takes  place,  and  finally  1  lie  external 
tunic  also  becomes  inflamed,  so  that  a  periarteritis  is  added  1<> 
the  previous  condition.  The  entire  process  is  called  arterio- 
sclerosis. The  nccrobiotic  cells  in  the  area  supplied  by  such  a 
degenerated  nutrient  artery  excite  a  secondary  condition  of 
irritation,  the  result  of  which  is  fatty,  atheromatous,  or  cal- 
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careous  degeneration.  We  give  to  the  entire  process  the 
name  of  atheroma,  although  atheromatous  degeneration  is 
only  a  part  of  the  disease. 

Added  to  these  circulatory  disturbances  in  a  certain  vas- 
cular area  are  similar  disturbances  in  an  entire  organ  or  sys- 
tem of  organs,  which  are  brought  about  through  the  agency 
of  the  capillary  vessels  that  are  filled  with  fatty  granules.9 
Interstitial  nutrition  is  interfered  with  in  consequence  of  the 
capillary  lesions  and  a  speedy  death  of  the  elements  results. 
These  disturbances  of  nutrition  destroy  the  power  of  repro- 
duction of  the  cells  of  the  parenchyma,  the  cells  themselves 
break  up  and  lose  their  plastic  force.  This  atrophy  is  shown 
by  loss  in  weight,  decrease  in  size,  and  other  external  changes. 
The  degenerative  processes  include  within  themselves  altera- 
tions in  structure  and  in  chemical  composition.  We  have  to 
do  with  fatty,  granulo-fatty,  and  amyloid  degeneration  and 
with  pigmentary  and  calcareous  infiltration. 

At  the  same  time  with  the  atrophy  and  degeneration  of  the 
cells  of  the  parenchyma  we  find  deep-seated  changes  in  the 
connective  tissue.  The  plastic  force  becomes  once  more  ac- 
tive, but  the  newly-formed  cells  assume  the  embryonic  form. 
Charcot 10  speaks  of  a  connective-tissue  hyperplasia  of  dystro- 
phic and  epithelial  origin,  and  regards  the  process  as  a  scleros- 
ing one.  This  sclerosis  extends  more  and  more  widely,  in- 
cludes all  the  elements,  and  so  gives  a  new  impetus  to  atrophy 
and  degeneration.  The  sclerosis  is  an  irritative  process  which 
probably  is  excited  by  the  presence  of  the  atrophied  and  de- 
generated cells. 

Demange  looks  upon  the  sclerosis  as  of  perivascular  origin, 
and  believes  that  its  starting-point  is  the  periarteritis.  Fre- 
quently also  the  sclerosis  seems  to  start  from  the  inner  side  of 
the  capsular  investment  of  the  glands  and  to  extend  more  or 
less  widely  through  the  glandular  tissue. 

The  nature  of  the  senile  alteration  is,  therefore,  an  hypo- 
plasia of  the  elements  and  a  hyperplasia  of  the  connective 
tissue.  Seiler11  says  justly,  "Rigiditas  senectutis  perpetua 
comes."  In  proportion  as  age  advances  the  power  of  reaction 
diminishes,  and  nature's  reparative  force  grows  daily  weaker. 
Here  art  must  interfere  actively,  for  a  passive  and  expectant 
therapy  is  no  longer  in  place.  There  is  certainly  no  need  to 
dwell  upon  the  necessity  to  the  practical  physician  of  an  exact 
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knowledge  of  the  period  of  involution.  Mistakes  are  made 
daily  in  the  treatment  of  the  aged,  and  the  normal  mortality 
of  advanced  life  is  considerably  increased  as  a  consequence  of 
the  hitherto  neglected  study  of  the  anatomical  and  physio- 
logical peculiarities  of  the  senile  organism.  Old  age  is  properly 
the  age  of  infirmity,  and  at  that  period  it  is  often  difficult  to 
define  accurately  the  limits  between  health  and  disease.  The 
prolongation  of  life  will  receive  the  most  thankful  recognition 
at  this  time,  for  we  learn  to  prize  most  those  possessions  the 
speedy  loss  of  which  we  have  cause  to  apprehend. 

We  have  seen  in  this  general  review  of  the  nature  of  old 
age  that  senile  atheroma  is,  in  the  wider  sense,  the  primary 
cause  of  the  degenerative  changes,  including  sclerosis.  The 
anatomical  conditions  which  we  meet  with,  more  or  less  clearly 
defined,  in  the  various  organs  and  organic  systems  are  then  ■ 
atrophy,  degeneration,  and  sclerosis,  endoperiarteritis  of  the 
vasa  vasorum,  and  atrophy  and  degeneration  of  the  capillaries. 

Atheroma  does  not  always  give  rise  to  manifest  symptoms; 
its  progress  is  slow  and  unmarked  until  something-  occurs  to 
bring  it  prominently  to  view,  or  until  it  gives  rise  directly  to 
some  other  pathological  condition,  such  as  thrombosis,  hemor- 
rhage, or  gangrene.  After  each  attack  the  affected  organs 
recover  incompletely,  and  their  weakened  state  and  the  de- 
pression of  their  functions  become  ever  more  apparent. 

We  will  now  pass  briefly  in  review  the  senile  changes  as 
they  are  manifest  in  the  individual  organs. 

The  Heart. 

The  senile  heart  combines  in  itself  the  arterial  and  venous 
changes.  The  right,  or  arterial  heart,  suffers  from  disorders 
of  nutrition  in  the  endocardium  and  muscular  walls12  follow- 
ing upon  arterio-sclerosis  of  the  coronary  arteries.  The 
Lesions  so  caused  are  analogous  to  atheroma  of  the  larger 
arteries,  and  consist  in  colloid  thickening  of  the  intima,  i.e.,  of 
the  endocardium,  yellow  or  fatty  plaques,  and  spots  of  athero- 
matous softening  or  of  calcareous  deposit.  The  deeper  Layers 
of  the  endocardium  (intima)  are  always  first  affected,  and  the 
changes  are  distinctly  localized  in  definite  areas  correspond- 
ing to  the  nutrient  arteries.     The   disturbance    of   nutrition 

leads  to  a  loss  in  elasticity, to  dilatation  (aneurism),  embolism, 
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and  thrombosis.  The  fatty  degeneration  of  the  myocardium 
and  the  infarcts  in  the  ventricular  wall  lead  sometimes  to  rup- 
ture of  the  heart.  So-called  angina  pectoris  stands  also  in 
relation  with  sclerosis  of  the  coronary  arteries.  In  addition 
to  these  changes,  which  correspond  to  atheroma  of  the  larger 
arteries,  we  have  also  the  compensatoiw  disturbances  de- 
pendent upon  the  mechanical  conditions  present  in  the  heart. 
In  consequence  of  the  impeded  circulation,  caused  by  the  shut- 
ting off  of  large  capillary  areas,  there  arises  a  secondary  hy- 
pertrophy of  the  heart,13  in  which,  however,  onry  embryonic 
cells  are  formed  ("sclerotic  myocarditis").  Sclerosis  affects 
with  preference  the  left  heart,  while  granulo-fatty  degenera- 
tion is  more  marked  in  the  right.14  At  the  same  time  milky 
patches  are  formed  on  the  pericardium  as  a  result  of  the  re- 
peated friction  of  the  heart  against  neighboring  organs.  Fi- 
nally the  mitral  and  aortic,  and  less  often  the  tricuspid  and 
pulmonary,  valves  become  thickened  and  deformed.  All  these 
changes  are  then  the  product  of  two  factors,  an  irritation  of 
moderate  intensity  and  the  constant  repetition  of  the  same 
through  a  long  series  of  years.  As  this  process  becomes  in- 
tensified disease  must  of  necessity  follow. 

In  autopsies  on  old  people  the  increase  in  weight  and  vol- 
ume of  the  heart,  in  which  both  ventricles  participate  equally, 
is  almost  constant^  found.  The  atrophic  heart,  which  is  some- 
times seen,  is  not  due  to  senility  but  to  some  cachexia  result- 
ing from  cancer,  tuberculosis,  dementia,  chronic  diarrhoea,  etc. 

The  common  characteristic  of  the  circulation  in  the  aged 
is  a  retardation  in  the  venous  system,  which  Canstatt  has 
denominated  "  venosity."  The  cardiac  hypertrophy  by  itself 
is  insufficient  to  maintain  the  relative  equality  of  the  two  cir- 
culatory systems,  and  the  added  assistance  of  an  increased 
pulsation  is  needed.  The  pulse  rate  in  the  aged  averages  77 
per  minute. 

Some  of  the  clinical  symptoms  of  the  senile  heart  may  give 
rise  to  error.  The  wasting  of  the  chest  wall,  which  is  usually 
present,  causes  the  apex  beat  to  be  more  apparent  on  palpa- 
tion and  it  seems  to  be  stronger  and  also  somewhat  longer. 
The  apex  is  almost  always  lower,  being  felt  in  the  sixth  inter- 
costal space.  The  increase  in  the  vertical  and  transverse  di- 
ameters is  readily  made  out  on  percussion,  and  a  dilatation  of 
the  arch  of  the  aorta  is  recognized  by  the  same  means.     The 
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first  sound  of  tile  heart  is  frequently  somewhat  rough,  dry, 
and  prolonged;  the  second  is  stronger,  more  distinct,  and 
sonorous.  These  point  to  a  beginning  hypertrophy  and  to  a 
certain  rigidity  of  the  valves.  Irregularity  of  the  contractions 
and  intermittence  indicate  sclerosis  and  commencing  degenera- 
tion of  the  myocardium.  Reduplication  of  the  first  sound  is 
dependent  as  well  upon  simple  senile  atrophy  of  the  kidneys 
as  upon  interstitial  nephritis.  Its  causation  is  to  he  referred 
either  to  altered  muscular  tonus,  the  contractions  of  the  two 
ventricles  not  occurring-  synchronously,  or  to  a  want  of  syn- 
chronism of  the  other  sounds,  resulting- from  relaxation  and 
stretching  of  the  mitral  and  tricuspid  valves  (Peter,  Demange). 
The  reduplication  of  the  second  sound,  which  is  also  observed 
in  the  aged,  is  accounted  for  by  the  rigidity  of  the  aortic  valves 
(Potain).  A  systolic  murmur  at  the  aortic  orifice  is  often  not 
the  result  of  stenosis  of  the  aortic  valves,  but  is  produced  in 
the  dilated  aorta,  which  forms  a  cavity  in  which  the  arterial 
tension  is  lowered  (Peter,  Demange).  The  roughened  first 
aortic  sound  is  caused  by  the  roughening  of  the  aortic  orifice. 
During  a  considerable  period  the  patient  feels  a  slight  op- 
pression only  on  rapid  walking  or  while  ascending  stairs,  but 
often,  especially  in  the  evening,  he  notices  a  moderate  oedema 
of  the  ankles,  which  will  be  found  to  have  disappeared  the  fol- 
lowing morning  after  rest  in  bed.  The  heart  is  still  able  to 
cope  with  its  difficulties,  which,  however,  increase  day  by  day. 
This  period  of  tolerance  has,  nevertheless,  its  limits,  and  the 
heart  is  finally  incapable  of  bearing  up  under  its  load;  then 
comes  the  stage  of  intolerance.  The  danger  of  asystolie  ever 
menaces  the  heart  of  the  aged.  Any  interference  of  the  gen- 
eral nutrition  hastens  the  progress  of  the  fatty  degeneration. 
A  simple  febrile  affection,  a  prolonged  period  of  inactivity 
whereby  the  nutritive  functions  are  depressed,  a  long  confine- 
ment to  bed  necessitated  by  the  slow  healing  of  some  wound, 
a  simple  fracture,  some  strong  emotion,  a  moderate  catarrhal 
jaundice,  or  any  other  slight  disturbance  may  hasten  the  de- 
generation  of  the  heart  muscle  and  lead  to  asystolie.  Some- 
times a  bronchitis  (a  very  common  affection  in  the  aged)  or 
pneumonia  (usually  in  its  latent  form,  one  of  the  most  frequenl 
causes  of  death  in  the  aged),  which  overburdens  the  pulmonary 
circulation,  furnishes  the  exciting  cause  of  asystolie.  But 
even  without  these  exciting  causes  death  will  occur  from  ex- 
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haustion  so  soon  as  the  vital  energy  sinks  below  the  point 
where  it  can  effect  the  molecular  changes  of  matter  with  the 
outer  world.15  More  frequently  there  are  actual  valvular 
lesions  which  sooner  or  later  lead  to  heart  failure.  The  heart 
struggles  on  the  longest  and  ceases  to  beat  only  when  it  no 
longer  finds  in  the  organism  the  conditions  necessary  for  its 
contraction.16  These  conditions  cease  to  be  active  when  the 
irritability  of  the  respiratory  centre  becomes  so  depressed 
that  no  dyspnoea  can  be  felt  although  the  supply  of  oxygen  is 
deficient.  The  old  man  dies  then  without  a  struggle,  he  dies 
from  "exhaustion"  (Strieker). 

Respiratory  Organs. 

The  first  of  the  senile  changes  in  the  respiratory  system 
to  be  considered  are  those  relating  to  the  thorax.  The 
separate  pieces  of  the  sternum  become  ankylosed,  the  costal 
cartilages  become  ossified,  and  the  ribs  lose  their  elasticity, 
they  become  flattened,  and  their  posterior  angle  is  increased. 
The  result  of  this  is  that  the  sternum,  attached  to  the  ribs 
by  less  resilient  cartilages,  is  thrown  forward,  and  the  chest 
assumes  the  appearance  of  the  rachitic  thorax.  In  conse- 
quence of  the  atrophy  of  the  intervertebral  disks  the  spinal 
column  sinks  and  a  kyphotic  curvature  is  formed.  As  a 
result  of  these  changes  the  thorax  loses  its  elasticity  and 
mobility,  and  its  capacity  is  diminished. 

The  muscles  of  the  chest  participate  in  the  general  atrophy 
of  the  muscular  system,  the  pleura?  become  opaque  and  thick- 
ened, and  adhesions  are  formed  which  interfere  with  the  glid- 
ing of  the  lungs  over  the  chest  wall.  The  inspiratory  power 
is  thereby  diminished,  the  thorax  moves  as  one  piece,  and  the 
type  of  respiration  approaches  that  seen  in  emphysema. 

The  alveolar  walls  (elastic  fibres  and  capillary  vessels) 
atrophy,  and  communications  are  formed  between  the  alveoli, 
giving  rise  to  "  senile  emphysema." 17  Anthracosis  is  almost 
always  present  in  the  lungs  of  the  aged.  The  bronchi  show 
calcareous  incrustations,  and  the  cartilages  of  the  trachea  and 
larynx  become  ossified. 

Through  the  narrowing  of  the  respiratory  field  the  aeration 
of  the  blood  is  less  perfectly  performed,  and  the  old  man 
breathes  like  one  with  emphysema  in  an  atmosphere  which  is 
in  a  certain  sense  confined.     The  vital  capacity  of  the  lungs  is 
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diminished,  and  the  amount  of  residual  air  is  increased.  Tins 
serves  to  explain  the  shortness  of  breath,  the  easily  excited 
dyspnoea,  and  the  increased  frequency  of  respiration  in  the 
aged.18  The  atrophy  of  the  lungs  furthermore  oilers  a  very 
marked  impediment  to  the  lesser  circulation,  and  therein  in- 
creases the  dilatation  of  the  right,  or  venous,  heart.  We  see 
here  an  explanation  of  the  frequent  congestive  disturbances 
in  the  aged,  of  the  transient  or  permanent  dyspnoea,  and  of 
the  hypostatic  pneumonia  which  so  often  leads  to  a  fatal  ter- 
mination. 

Digestive  Organs. 

The  falling-  of  the  teeth  leads  to  atrophy  of  the  alveoli,  the 
angle  of  ft  r  jaw  hecomes  more  obtuse,  and  the  chemical  com- 
position Ol  the  teeth  approaches  that  in  children,  the  organic 
constituents  becoming  relatively  increased  while  the  inorganic 
are  diminished. 

The  gastro-intestinal  canal  is  the  seat  of  important 
changes.19  The  mucous  membrane  becomes  paler  and  thinner, 
the  cells  and  glands  atrophy,  the  capillary  network  is  in  part 
atrophied  and  fatty  degenerated,  and  the  vessels  of  the  stom- 
ach and  intestine  are  specially  prone  to  atheroma.  The  mus- 
cular fibres  of  the  middle  coat  lose  their  tone  and  permit  of 
dilatation  of  the  stomach  and  intestine,  particularly  of  the 
large  intestine. 

The  salivary  glands  are  often  found  atrophied  and  dry, 
but  the  composition  of  the  saliva  remains  normal. 

The  liver  is  notably  diminished  in  size  and  weight,  it  is 
more  firm  and  more  yellow  in  color,  and  Glisson's  capsule  be- 
comes cloudy  and  thickened.  The  surface  of  the  liver  is  some- 
what granular,  and  on  section  the  tissue  appears  paler.  This 
is  the  gross  appearance  of  the  senile  liver  unaffected  by  actual 
disease.  But  in  consequence  of  the  frequency  of  he^rt  and 
lung  troubles  in  the  aged  we  often  find  superadded  the  lesions 
of  engorgement  of  the  liver.  At  the  same  time  with  the  atro- 
phy we  see  atheromatous  changes,  the  connective  tissue  is 
sclerosed  (especially  al  the  porta  hepatis  and  on  the  inner  sur- 
face of  Glisson's  capsule),  and  the  liver-cells  are  reduced  in  size. 

The  (/all -hi adder  is  thickened  and  adherent  to  the  neigh- 
boring parts  of  the  liver,  it  often  contains  gall-stones,  and  the 
bile  itself  is  thick  and  contains  a  greater  amount  of  cholesterin. 
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The  pancreas  is  atrophied  and  sometimes  fatty  degen- 
erated. 

The  spleen  is  reduced  in  volume  and  in  weight,  its  tissue 
is  more  firm,  and  the  capsule  is  thickened.  The  parenchyma 
is  coarser  than  normal,  and  the  sclerotic  changes  are  pro- 
nounced. Very  many  of  the  Malpighian  corpuscles  are  atro- 
phied so  that  the  whole  organ  is  reduced  to  a  mass  of  connec- 
tive tissue  traversed  by  obliterated  blood-vessels. 

The  lymphatic  glands,20  especially  those  of  the  mesentery, 
are  atrophied  sclerosed,  and  degenerate^ 

Kidneys. 

The  senile  kidnej^ 21  is  diminished  in  weight  and  volume.  It 
resembles  the  contracted  kidney  (nephritis  interstitialis),  the 
changes  in  which  are  the  same,  only  in  greater  degree,  as 
those  in  the  senile  kidney;  it  is  granular,  pale,  and  anaemic; 
its  color  is  red  only  when,  in  consequence  of  heart  or  lung 
trouble,  it  is  congested  (engorged).  There  is  seldom,  during 
life,  any  polyuria,  albuminuria,  or  dropsy,  the  two  latter  being 
seen  only  as  a  result  of  engorgement  of  the  organ.  The  senile 
kidney  has  a  tabulated  appearance,  the  capsule  is  thickened 
and  adherent,  the  parenchyma  is  hard,  and  the  renal  arteries 
are  atheromatous.  The  glomeruli  are  sclerosed,  the  convoluted 
tubules  are  also  in  part  atrophied  and  sclerotic,  and  similar 
changes  are  seen  in  Henle's  loops.  In  addition  to  the  lesions 
which  these  parts  themselves  present  we  see  sclerosis  of  the 
connective  tissue  advancing  in  bands  and  islands,  compressing 
the  tubules  and  glomeruli. 

The  urine  is  diminished  in  quantity,  and  there  is  also  rela- 
tive decrease  in  the  amount  of  the  urea,  uric  acid,  chlorides, 
and  phosphoric  acid.  The  causes  of  these  changes  are  found 
in  the  anatomical  condition  of  the  senile  kidney,  in  the  altered 
constitution  of  the  blood,  and  in  the  products  of  disassimila- 
tion.  The  renal  excretion,  which  is  one  of  the  most  important 
means  of  disposing  of  the  bodily  waste,  is  therefore  retarded 
in  old  age. 

Urinary  Organs. 

The  alterations  in  the  urinary  tract  and  its  adnexa  were 
first  demonstrated  in  their  relation  to  arterio-sclerosis  by 
the  Guvon  school  in  Paris.22     Throughout  the  urinary  system 
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a  fibrous  induration  lakes  place  which  is  in  relation  with  the 
atheromatous  changes  in  the  vascular  system. 

The  ureters  are  thickened  in  consequence  of  a  fibrous  de- 
generation of  the  muscular  layer,  and  1  he  capillaries  show  the 
usual  senile  lesions.  There  is  often  a  notable  dilatation  of  the 
ureter — large  enough  to  admit  the  finger — which  is  the  result 
of  the  obstruction  to  the  flow  of  the  urine,  so  common  in  old 
men,  and  which  may  even  lead  to  hydronephrosis. 

The  bladder  loses  its  propulsive  force,  and  in  spite  of  the 
secondary  hypertrophy  the  contractile  power  is  insufficient  to 
overcome  the  increasing  opposition,  for  the  apparently  hyper- 
trophied  muscular  bands  are  composed  in  part  of  fibrous  con- 
nective tissue.  The  prominence  of  these  muscular  bundles  and 
the  sinking  between  them  of  the  mucous  membrane  gives  to 
the  inner  surface  of  the  bladder  the  appearance  which  has  been 
denominated  "vessie  a  colonnes."  The  depressions  between 
the  bands  frequently  form  pockets  or  diverticula  which  are 
never  completely  emptied  of  urine.  When  the  muscular  fibres 
become  exhausted  by  the  constant  strain  and  undergo  fatty 
degeneration,  a  passive  distention  of  the  bladder  occurs.  The 
vesical  arteries,  like  the  others  in  the  body,  become  the  seat 
of  endoperiarteritis. 

The  prostate  becomes  lobulated  in  consequence  of  the  for- 
mation of  fibrous  rings  and  bands.  The  small  vessels  become 
encircled  by  a  thick  fibrous  ring,  whereby  their  calibre  is  nar- 
rowed and  sometimes  completely  obliterated.  The  organ  is 
notably  vascular.  The  hypertrophy  of  the  prostate  (leiomy- 
oma of  Virchow),  which  is  present  in  from  1G  to  22  per  cent  of 
all  old  men,  is  a  secondary  affection  similar  to  the  hypertrophy 
of  the  heart  and  bladder.  But  there  is  also  a  senile  atrophy 
of  the  prostate  which,  according  to  Thompson,  is  present  in  5 
per  cent,  according  to  Dittel,  in  30  per  cent  of  all  cases.  The 
incomplete  evacuation  of  the  bladder  is  not,  howrever,  due  to 
purely  mechanical  causes,  dependent  upon  hypertrophy  of  the 
prostate,  especially  of  the  third,  or  Home's,  lobe,  for  cases  of 
very  marked  hypertrophy  are  occasionally  met  with  in  which 
there  are  no  urinary  troubles  whatever.  The  atony  of  the 
muscular  coat  of  the  bladder,  resulting  from  senile  involution, 
plays  the  principal  role  in  its  production.  Retention  of  urine 
is  therefore  not  a  dired  symptom  of  hypertrophy  of  the  pros- 
tate, but  the  latter  is  rather  to  be  regarded  as  a  complication 
of  the  former. 
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Genital  Organs. 

Marked  changes  are  seen  in  the  genital  apparatus  of  the 
aged.  The  testicle  is  the  seat  of  a  sclerotic  process;23  it  is 
decreased  in  weight  and  volume,  and  is  of  a  firmer  consistence. 
The  tunica  vaginalis  is  thickened.  Small  fibro-cysts  and  vari- 
cose dilatations  of  the  veins  are  found  in  the  epididymis.  The 
tunica  albuginea  is  thickened,  and  the  connective  tissue  be- 
tween the  seminal  tubules  is  proliferated  and  degenerated,  the 
seminal  tubules  being  thereby  compressed.  The  membrana 
propria  of  the  seminiferous  canals  is  thickened  and  fibrous, 
the  epithelium  is  fatty  degenerated,  and  the  arteries  of  the 
intertubular  connective  tissue  are  atheromatous.  In  about 
one-half  of  the  cases  the  spermatozoa  are  absent,  but  this  is 
due  more  to  obstruction  in  the  efferent  ducts  than  to  any  de- 
ficiency in  their  formation. 

In  women24  the  expulsion  of  the  ova  ceases  usually  at 
the  menopause.  The  ovaries  decrease  rapidly  in  weight  and 
volume,  their  stroma  becomes  hardened,  the  cortical  zone 
atrophies,  the  Graafian  follicles  disappear,  and  the  corporea 
lutea  become  converted  into  hard  cysts.  The  uterus  loses  in 
weight  and  becomes  more  spherical  and  firmer.  The  arteries 
are  atheromatous.  The  Fallopian  tubes,  and  also  the  cervical 
canal,  are  often  obliterated.  The  mammary  glands  also  atro- 
phy- 

Skin. 

The  first  changes  in  the  skin  and  its  appendages  are  mani- 
fested \>y  wrinkles  and  gray  hair.  Later  the  skin  loses  its 
fresh  tints  and  becomes  often  dry  and  lustreless,  while  the 
subcutaneous  cellular  tissue  disappears.  The  cutis25  under- 
goes an  atrophy  of  all  its  elements,  the  connective-tissue  fibres 
become  loose  and  separate  from  each  other,  and  the  bundles 
of  elastic  fibres  become  fissured,  the  fibres  separating  from 
each  other  and  those  nearest  the  surface  becoming  granular. 
In  many  places  pigment  granules  are  found.  The  papillae 
atrophy,  as  do  also  the  smooth  muscular  fibrils  of  the  hair 
follicles  and  sudoriparous  glands.  The  arteries  of  the  skin  are 
atheromatous  and  the  veins  are  varicose.  It  is  to  the  endo- 
periarteritis  that  is  to  be  referred  the  production  of  the  ecchy- 
motic  spots  so  often  seen  on  the  backs  of  the  hands  and  on 
other  exposed  portions  of  the  skin  in  the  aged. 
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The  epidermis  is  thinned,  and  in  the  rete  Malpighii  pigmenl 
collects  and  often  leads  to  the  melanoderma  of  the  aged.  The 
epidermis  is  not  infrequently  covered  with  blackish  crusts, 
seborrhceic  warts.26 

The  tactile  papillae  take  part  in  the  general  sclerosis  of  the 
skin.  The  sweat  glands  show  no  special  change.  The  hairs 
fall  out  in  consequence  of  atrophy  of  the  bulbs,  and  the  nails 
become  dry  and  fissured. 

Sclerosis  of  the  drum-membrane  causes  deafness.  The  di- 
ameters of  the  crystalline  lens  become  altered,  and  presbyopia 
results,  the  power  of  accommodation  grows  less,  and  the  sight 
is  weakened.  The  transparency  of  the  crystalline  grows  less 
and  its  consistency  increases.  A  faint  amber-colored  cloudi- 
ness often  precedes  the  formation  of  senile  cataract. 

A  heaping  up  of  fatty  granules  in  the  cells  of  the  cornea 
forms  the  arcus  senilis,27  which  is  seen  as  a  light  gray  ring  at 
the  periphery  of  the  cornea.  Virchow  and  others  trace  a  re- 
la  1  ion  between  the  arcus  senilis  and  fatty  degeneration  of  the 
ophthalmic  artery,  of  the  general  arterial  system,  and  of  the 
muscular  fibres  of  the  heart. 

Locomotor  Apparatus.28 

The  osseous  changes  consist  in  a  senile  osteoporosis  (not  to 
be  confounded  with  senile  osteomalacia)  of  the  spongy  tissue 
of  the  short  bones  and  of  the  epiphyses  of  the  long  bones.  All 
the  spaces  in  the  osseous  tissue,  and  the  medullary  spaces  in 
particular,  are  increased  in  size,  while  the  compact  tissue  be- 
comes more  spongy,  the  consequence  of  which  is  an  abnormal 
fragility  of  the  bones.  The  periosteum  of  the  long-  bones  be- 
comes dryer,  the  nutrient  foramina  are  obliterated,  and  the 
marrow  contains  more  fat  than  in  adult  life.  The  flat  bones 
of  1  he  skull  participate  in  the  general  senile  atrophy  (Geist, 
Kolliker,  Virchow).  The  diploe  and  both  the  internal  and  ex- 
ternal lamina' are  thinned,  and  sometimes  there  is  a  loss  of 
substance,  forming  an  opening  of  an  oval  shape,  the  edges  of 
which  are  raised  somewhal  by  reason  of  an  increase  of  the 
cells  of  the  diploe.  The  middle  meningeal  artery  is  tortuous 
and  atheromatous. 

The  sutures  of  the  skull  become  obliterated.  The  coccyx 
becomes  fused  into  one  bone  with  the  sacrum,  the  manubrium 
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and  ensiform  process  of  the  sternum  unite  with  the  body,  and 
the  cornua  of  the  hyoid  bone  with  its  body.  The  interverte- 
bral disks  are  compressed  and  the  height  of  the  body  is  les- 
sened. The  bodies  of  the  vertebras  may  even  become  fused 
tog-ether.     The  cotyloid  cavity  of  the  hip  is  enlarged. 

The  costal  cartilages  ossify,  as  do  also  the  cartilages  of 
the  larynx  and  the  tracheal  rings.  The  epiglottis  becomes 
fibrous. 

The  cartilaginous  changes  consist  in  a  fatty  infiltration  and 
calcification  of  the  cartilage  cells  and  also  a  calcareous  infiltra- 
tion of  the  perichondrium  and  basement  substance. 

The  senile  joint  changes29  accompany  the  alterations  in  the 
cartilages,  bones,  and  capsular  ligament.  The  articular  carti- 
lage becomes  fibrillated  and  worn  away,  and  the  capsular 
ligament  is  sclerosed  and  thickened,  in  consequence  of  which 
a  partial  anchylosis  takes  place  and  motion  of  the  joint  is  ac- 
companied by  a  grating  and  creaking  sound.  The  senile  al- 
terations in  the  joints  should  not  be  confounded  with  arthritis 
deformans.  The  latter  occurs  commonly  in  adult  life  and  is 
characterized  by  a  proliferation  of  the  cartilage  and  bone.30 

The  voluntary  muscles  take  part  in  the  general  atrophy, 
and  there  is  sometimes  a  true  fatty  infiltration  which  may 
lead  to  complete  paraplegia.  Fatty  infiltration  occurs  also  in 
the  involuntary  muscles,  in  the  muscular  coat  of  the  arteries, 
and  in  the  smooth  muscular  fibres  of  the  intestine  and  blad- 
der. The  muscle  and  tendon  reflexes  are  less  marked  and 
there  is  a  general  muscular  debility. 

Brain. 

The  senile  alterations  in  the  brain 31  result  from  the  circula- 
tory disturbances  which  cause  an  atrophy  and  degeneration 
of  the  elements.  There  is  a  loss  in  weight  of  the  cerebral 
hemispheres,  while  the  cerebellum  remains  nearly  stationary. 
The  brain  is  also  diminished  in  volume  so  that  it  does  not  com- 
pletely fill  the  cranial  cavity.  The  convolutions  atrophy,  the 
sulci  are  widened,  and  the  cerebro-spinal  fluid,  which  fills  the 
subarachnoid  space  and  the  ventricles,  increases  in  amount  as 
the  volume  of  the  brain  grows  less. 

The  meninges  become  cloudy,  thickened,  and  adherent. 
The  pineal  sand  is  more  abundant,  and  there  is  ossification  of 
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the  corpuscula  choroidea  and  of  the  Pacchionian  bodies.  Os- 
seous plates  are  also  found  at  times  in  the  arachnoid  and  pia 
mater. 

The  amount  of  fat  is  diminished  and  that  of  water  increased ; 
the  fluid  is  found  especially  in  the  cortical  substance,  the  fat 
in  the  white  substance.  The  absolute  quantity  of  phosphorus 
is  diminished,  though  relatively  it  is  increased,  the  loss  that 
takes  place  being-  the  result  of  the  atrophy  of  the  brain. 

Fatty  degeneration  of  the  capillaries  and  atheroma  of  the 
arterial  vessels  are  constantly  present.  Durand-Fardel  has 
given  the  name  of  "  etat  crible "  to  a  condition  characterized 
by  the  presence  of  numerous  small  holes,  up  to  the  size  of  a 
pin-head,  in  the  white  and  gray  "matter  which  arise  from  the 
retraction  of  the  brain  substance  around  the  dilated  lymph- 
sheaths.  The  remains  of  spots  of  miliary  softening  (small 
spaces  filled  with  a  serous  fluid)  are  often  seen.  The  athero- 
matous process  in  the  cerebral  vessels  varies  from  a  simple 
induration  and  fatty  infiltration  of  the  arteries  up  to  a  more  or 
less  complete  calcification  of  the  vessels  (Charcot,  Bouchard). 
The  endarteritis  gives  rise  to  circulatory  disturbances  and 
leads  to  thrombosis  and  softening.32  Periarteritis,  on  the 
other  hand,  is  more  frequently  the  cause  of  the  formation  of 
miliary  aneurisms,  the  rupture  of  which  produces  cerebral 
hemorrhages.  When  these  accidents  do  not  happen,  the 
presence  of  atheroma  is  revealed  only  by  the  occurrence  of 
vertigo,  sudden  fainting  spells,  unconsciousness,  somnolence, 
and  physical  and  intellectual  weakness,  conditions  which  are 
the  clinical  manifestations  of  weakness  of  the  brain  following 
an  impeded  cerebral  circulation. 

Spinal  Cord. 

The  senile  changes  in  the  spinal  cord  were  first  described 
accurately  by  Leyden.  As  in  the  brain  we  find  also  here  the 
decrease  in  volume  of  the  nervous  matter  and  the  correspond- 
ing increase  in  the  amount  of  the  cerebro-spinal  fluid  (hydro- 
rhachis  ex  vacuo).  The  consistence  of  the  cord  is  increased 
and  its  color  is  duller  or  more  gray.  The  pia  mater  is  cloudy. 
grayish  in  color,  and  thickened,  and  not  infrequently  contains 
little  osseous  plates. 

Leyden   has  described  the  frequent  presence  of  amyloid 
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bodies  in  the  cord  analogous  to  those  found  by  Virchow  in  the 
brain.  The  cells  of  the  anterior  horns  are  so  extensively  atro- 
phied that  the  pathological  picture  presented  resembles  that 
seen  in  progressive  muscular  atrophy.  The  arteries  are  the 
seat  of  very  marked  structural  alterations.  Frequently  we 
see  a  zone  of  sclerosis  surrounding  the  vessels  which  involves 
and  destroys  the  nerve  fibres.  When  this  disseminated  sclero- 
sis becomes  more  pronounced,  a  condition  arises  which 
Demange  has  described  under  the  name  of  "  contracture  tabe- 
tique  des  atheromateux."  The  vessels  affected  with  periar- 
teritis assume  a  beaded  form  and  become  the  seat  of  miliary 
aneurisms  and  ampullar  dilatations.  A  condition  recalling  the 
"  etat  crible  "  of  the  brain  is  also  seen  here.  Demange  describes 
a  sort  of  dissecting  aneurism  in  the  lymph  sheaths,  resulting 
from  miliary  hemorrhages  within  the  sheaths.  Leyden  has 
also  described  minute  areas  of  softening,  arising  from  small 
arterial  thrombi,  the  size  of  a  pin-head. 

Nerves. 

We  know  but  little  of  the  senile  changes  occurring  in  the 
nerves  and  their  terminations,  but  they  are  probably  analo- 
gous to  those  found  in  the  spinal  cord.  The  spinal  alterations 
appear  at  a  much  later  period  than  those  in  the  brain,  and 
when  they  do  occur  lead  to  a  progressive  decadence  in  the 
functions  of  the  central  nervous  system. 

The  motor  functions  suffer  first  a  weakening,  there  is  less 
strength  than  there  was.  The  gait  is  slower  and  less  sure, 
and  the  old  man  tires  easily.  The  tendon  reflexes  are  weaker.33 
In  consequence  of  the  general  debility  there  is  often  observed 
a  slight  and  temporary  trembling  of  the  limbs.  This  is  not 
to  be  confounded  with  the  so-called  tremor  senilis,  which  is 
a  disease  by  itself,  not  confined  exclusively  to  old  age,  and  which 
would  better  be  called  tremor  essentialis  (Leyden).  In  true 
senile  trembling  there  is  probably  difficulty  of  conduction  of 
the  motor  impulses  in  a  spinal  cord  presenting  some  of  the 
alterations  just  described.  We  speak  of  "  senile  paraplegia  " 
when  the  lower  extremities  are  more  particularly  the  seat  of 
the  muscular  debility.  This  condition  should  not  be  confounded 
with  incomplete  bilateral  hemiplegia  following  symmetrical 
cerebral  lesions. 
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The  general  sensibility  is  obtunded  in  old  age,  and  various 
paresthesias,  such  as  numbness  of  the  extremities  and  formica- 
tion, are  complained  of.  The  special  senses  are  less  acute. 
The  pupil  does  not  respond  readily  to  light,84  but  remains  rigid 
and  contracted.  The  intellectual  and  moral  attributes  of  the 
aged  participate  in  the  general  decadence.  The  moral  per- 
version sometimes  takes  a  sexual  form  ("exhibitionists," 
Lasegue),  and  senile  dementia35  often  closes  the  scene. 

Finalty  the  debility  increases  more  and  more,  all  the  organs 
take  part  in  the  decay,  and  marasmus  and  at  last  death  bring 
to  a  natural  termination  the  movement  of  animal  life  which 
depends  upon  the  combined  action  of  the  individual  forces  re- 
siding each  in  its  special  organ.  This  is  natural  death,  death 
from  old  afire. 


CHAPTER  II. 

We  have  learned  to  regard  old  age  as  an  inevitable,  in- 
curable disease,  which  comes  on  gradually,  progresses  slowly, 
not  attacking'  all  the  organs  at  once,  but  often  seizing  them 
one  by  one,  and  which  at  last  terminates  with  the  death  of 
a  vital  organ  or  with  general  marasmus.  The  morbid  picture 
of  senility  is  a  many-sided  one,  and  depends  not  always  upon 
the  number  of  years.  Our  age  is  rich  in  those  premature  old 
men,  who,  weakened  by  a  rapidly  consuming  life,  wander  about 
like  animated  corpses,  and  hasten  on  toward  the  grave.  On 
the  other  hand  we  often  gaze  with  wonder  upon  the  venerable 
form  of  one  advanced  in  years  who  has  fulfilled  his  allotted 
task  with  wisdom  and  strength  up  to  the  end  of  his  long  life. 
Seldom,  however,  does  the  old  man  endure  until  removed  by  a 
natural  death,  for  these  retrograde  tissue  changes  which  we 
have  been  considering  excite  in  the  senile  organism  almost  as 
great  a  predisposition  to  disease  as  we  find  existent  in  child- 
hood. When  we  consider  that  at  least  ninety  per  cent  of 
mankind  never  reaches  the  age  of  seventy-five  years  we  can 
better  appreciate  how  great  the  mortality  really  is.  But  the 
course  of  the  individual  diseases  in  old  age  is  so  different  from 
what  we  are  accustomed  to  see  in  younger  people,  that  it 
seems  necessary  to  point  out  briefly  the  numerous  modifica- 
tions which  old  age  impresses  upon  the  ordinary  diseases  of 
adult  life. 

When  we  begin  to  study  the  way  in  which  the  aged  are 
affected  by  different  diseases  we  are  met  by  the  fact  that  they 
are  more  prone  to  suffer  from  some  than  from  others,  and  that 
they  seem  to  be  partially  or  wholly  exempt  from  the  attacks 
of  many  of  the  affections  of  adult  life. 

The  life  of  the  aged  can,  of  course,  be  destroyed  by  the 
same  causes  which  snap  the  thread  of  a  younger  life,  yet  old 
people  are  less  susceptible,  as  a  rule,  to  the  action  of  contagia, 
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and. yield  to  them  only  when  present  in  overwhelming  quan- 
tity. This  is  to  be  explained  by  the  fad  that,  notwithstand- 
ing 1  he  weakened  powers  of  resist  ance  of  t  he  senile  organism, 
the  contagion  finds  here  an  unsuitable  soil  for  its  development. 
The  senile  organism,  by  reason  of  the  less  rapid  change  of 
matter,  is  loaded  with  excrementitious  products  (ptomaines?), 
which  probably  are  inimical  to  the  development  of  a  large 
number  of  disease  germs.36  For  this  reason  we  never  see  a 
typical  inflammatory  condition,  accompanied  by  erethitic  or 
dynamic  fever,  but  rather  the  nervous,  asthenic,  torpid  forms, 
in  which  the  symptoms  recall  those  of  poisoning'  (by  pto- 
maines) of  the  central  nervous  system  much  more  than  of  an 
infection.  But  the  infrequency  of  infectious  diseases  in  the 
aged  is  also  due  to  the  fact  that  these  individuals  are  less  ex- 
posed to  the  external  causes  which  produce  lesions  of  the  tis- 
sues whereby  the  infecting"  agents  gain  an  entrance  into  the 
system.  Without  the  presence  of  ox3rgen  most  of  the  patho- 
genic microbes  (with  the  exception  of  what  Pasteur  has  called 
the  anaerobes  in  contradistinction  to  the  aerobes)  cannot  de- 
velop, and  remain  innocuous  to  the  organism. 

The  following  are  the  modifications  which  the  acute  infec- 
tious diseases  always  undergo  in  the  aged.  We  miss  from  the 
very  beginning  any  strong  reaction  of  the  organism  against 
1  he  invading  disease;  the  former  remains  strictly  passive.  The 
diseases  terminate  fatally  in  a  short  time  or  they  assume  a 
more  chronic  course,  ending'  by  lysis  and  being'  frequently 
characterized  by  metastases.  Perfect  recovery  is  the  excep- 
tion, for  the  plastic  activity  is  reduced  to  a  minimum,  and  the 
elimination  of  the  morbid  products  by  means  of  the  atrophied 
secretory  organs  is  seldom  complete.  Among  the  infectious 
diseases  the  exanthemata  are  never  seen  in  the  aged.  Typhus 
and  typhoid  fever  are  very  rarety  encountered,  acute  articular 
rheumatism  approaches  more  the  nature  of  gout,  and  the  lia- 
bility to  acute  erysipelas  is  almost  wholly  lost.  The  liability 
to  contract  tuberculosis  is  also  lost,  the  tuberculous  affections 
of  old  people  having  had  their  beginning  at  an  earlier  period 
of  life.  The  aged  usually  enjoy  an  immunity  to  epidemic  paro- 
titis, and  the  liability  to  contract  malarial  fevers  is  also  much 
reduced.  The  syphilitic  virus  will,  however,  live  and  develop 
in  the  organism  even  in  extreme  old  age. 
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Pneumonia. 

One  of  the  most  frequent  of  the  acute  infectious  diseases  is 
pneumonia.  Cruveilhier  calls  it  the  scourge  of  old  age.  The 
symptoms  of  the  disease  in  the  aged  are  so  different  from 
those  in  adult  life  that  we  may  profitably  devote  a  little  time 
to  their  consideration. 

Pneumonia  presents  in  childhood  a  much  more  serious 
aspect  than  it  does  in  old  age,  but  the  aid  to  recovery  which 
nature  gives  at  the  former  age  is  far  greater.  The  reciprocal 
echoing  back  of  functional  or  material  disturbances  from  one 
organ  to  another  does  not  take  place  in  old  age,  and  for  this 
reason  the  symptoms  and  course  of  pneumonia  at  this  period 
undergo  many  and  various  modifications.  The  disease  is  often 
very  deceptive  in  its  symptoms,  and  is  not  infrequently  latent. 

Senile  pneumonia  is  usually  a  primary  affection,  and  one 
reason  why  it  occurs  so  seldom  as  a  secondary  condition  is 
that  the  acute  infectious  diseases,  to  which  pneumonia  is  such 
a  common  sequel,  are  of  very  infrequent  occurrence  in  old  age. 
But  since  we  have  discovered  a  specific  cause  for  pneumonia 
we  must  regard  most  of  even  these  so-called  secondary  forms 
as  primary,  and  are  brought  to  a  recognition  of  mixed  infec- 
tions.37 

We  very  seldom  see  croupous  pneumonia  in  the  aged,  but 
almost  always  lobular  or  broncho-pneumonia  and  the  hypo- 
static and  metastatic  forms.  Among  the  predisposing  causes 
Ave  recognize  chronic  bronchorrhcea,  permanent  passive  con- 
gestion of  the  lungs,  and  paralytic  oedema  of  the  dependent 
portions  of  the  lungs,  which  offer  an  inviting  field  for  the 
lodgment  and  development  of  the  specific  organisms. 

The  lobular  form  of  pneumonia  is  as  greatly  to  be  dreaded 
in  the  aged  as  in  children,  as  well  on  account  of  its  frequency 
as  of  its  insidious  onset.  The  disease  develops  in  the  aged 
only  in  portions  of  the  lung  affected  with  hemorrhagic  hypo- 
static infiltration,  while  in  children  areas  of  lobular  pneumonia 
are  found  in  the  midst  of  healthy  lung  tissue. 

We  ought  not  to  confound  the  latent  pneumonias  of  old 
age  with  the  so-called  rudimentary  and  masked  pneumonias,3S 
under  which  are  grouped  various  ephemeral  pyrexias  which 
present  the  characteristic  initial  symptoms  of  pneumonia  and 
are  accompanied   with  great  prostration,  but   in  which  the 
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most  careful  examination  fails  to  reveal  any  pulmonary  dis- 
ease, and  in  which  no  further  symptoms  of  pneumonia  appear. 
(These  masked  forms  are  also  to  bo  distinguished  from  the 
so-called  abortive  pneumonia.)  Senile  pneumonia  often  pre- 
sents almost  no  symptoms  of  importance;  the  patients  seem 
to  be  perfectly  well,  perform  their  ordinary  duties,  go  about, 
eat  and  drink  with  a  relish,  and  complain  of  nothing,  until 
finally  they  begin  to  feel  exhausted,  and  die  most  unexpectedly. 
Notwithstanding  the  insignificant  symptoms  shown  during 
life,  one  not  infrequently  finds  at  the  autopsy  a  large  area  of 
suppuration  in  the  lung  tissue.  Many  a  case  of  sudden  death 
in  the  aged  is  due  to  a  latent  pneumonia.  When  certain  or- 
ganic predisposing  causes,  such  as  heart  disease,  are  present, 
the  commencement  of  a  pneumonia  is  almost  always  latent. 

The  period  of  incubation  of  pneumonia  is  therefore  without 
any  symptoms.  The  sensibility  of  the  senile  organism  is  so 
obtunded  that  it  cannot  react  to  the  irritation  of  the  pto- 
maines, produced  by  the  pathog'enic  bacteria,  upon  the  central 
nervous  system,  and  hence  the  prodromes  which  are  the  out- 
ward expression  of  this  reaction  are  absent.  The  pain  in  the 
side,  which  is  usually  a  prominent  symptom  of  the  prodromal 
stage  in  younger  persons,  and  which  is  caused  not  by  an  ac- 
companying pleurisy  but  by  a  toxic  intercostal  neuralgia 
(from  the  action  of  the  ptomaines),  is  usually  absent  in  the 
aged  or  is  referred  incorrectly  to  some  other  region. 

In  these  latent  forms  there  is  usually  no  chill,  the  vaso- 
motor cent  re.  winch  is  supposed,  during  a  rigor,  to  interfere 
with  the  giving  out  of  heat,  being  unaffected.  The  intensity 
of  the  fever  depends  then  only  upon  the  more  rapid  molecular 
changes,  induced  by  the  presence  of  the  specific  bacteria,  the 
soluble  products  of  which  (ptomaines)  are  taken  up  into  the 
circulation  and  stimulate  the  heat-centre.  When  there  is  an 
overwhelming  invasion  of  the  micro-organisms,  these  centres 
are  paralyzed  and  the  production  of  heal  is  lessened,  a  very 
low  temperature  (temperature  of  collapse)  being  then  ob- 
served. This  is  a  symptom  of  ominous  import,  for  it  is  proba- 
ble thai  nature  has  need  of  a  high  temperature  in  order  to 
ell'ect  the  dest  ruction  of  the  disease  germs.  The  cril  ical  stage 
of  sweat  ing  is  also  commonly  absent  in  1  he  aged,  and  t  hereby 
the  elimination  of  the  waste  products  and  the  reduction  of  the 
excessive  temperature  are  retarded. 
V— 42 
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Most  frequently  at  the  height  of  the  disease  signs  of  cere- 
bral irritation  appear,  and  these  furnish  often  the  principal 
symptom  of  the  pneumonia.  But  in  place  of  the  furious  de- 
lirium of  adults,  and  of  the  convulsions  of  children,  Ave  see  in 
the  aged  only  a  mild  delirium,  coming  on  especially  toward 
evening,  or  somnolence  and  coma.  The  cough  is  so  slight  that 
the  patients  themselves  do  not  notice  it,  and  thc3'  seldom  com- 
plain of  dyspnoea. 

The  pulse,  which  is  often  but  little  accelerated,  offers  no 
certain  measure  of  the  deg'ree  of  fever,  a  better  indication  of 
this  being'  the  dryness  of  the  throat  and  the  unquencha  ble  thirst. 

We  see,  therefore,  that  almost  all  the  general  and  local 
symptoms  of  pneumonia  are  absent  in  the  aged.  It  is  all  the 
more  necessary  then,  whenever  a  patient  of  advanced  years 
complains  of  severe  headache,  shortness  of  breath,  and  op- 
pression in  the  chest,  to  count  the  number  of  respirations  and 
repeatedry  to  percuss  and  auscultate  the  chest.  The  respira- 
tions are  frequent  and  uneasy,  the  thoracic  movements  are 
more  extensive  than  normal,  and  the  patient  usually  lies  on  his 
back,  being  unable  to  turn  on  his  side,  speaks  with  difficulty, 
and  gasps  between  each  word  that  he  utters.  Sometimes  a 
pneumonia  begins  with  symptoms  of  asthma.  Occasionally  ex- 
pectoration is  absent,  and  this  is  a  bad  sign.  The  sputa  are 
more  or  less  tinged  with  blood,  but  at  a  later  stage  become 
purulent.  The  breath  is  sometimes  very  foul,  especially  in 
those  addicted  to  the  use  of  alcohol,  but  this  is  not  necessarily 
an  indication  of  gangrene  of  the  lungs. 

On  auscultation,  crepitant  rales  are  heard  and  point  fre- 
quently to  pulmonary  oedema.  The  rales  are  bubbling,  moist, 
or  dry.  At  the  root  of  the  affected  lung  is  heard  constantly 
a  blowing  sound,  which  is  caused  by  bronchial  dilatation  that 
may  be  mistaken  for  a  cavity.  The  vocal  resonance  in  the 
neighborhood  of  the  hepatized  area  approaches  more  the 
quality  of  aegophony  than  of  bronchophony.  In  the  lungs  of 
the  aged,  however,  there  is  always  a  strong  vocal  fremitus, 
and  bronchial  breathing  is  more  diffused,  especially  over  the 
root  of  the  lung  in  spare  individuals. 

Percussion  does  not  always  give  absolute  flatness,  especially 
over  the  anterior  and  upper  portions  of  the  chest,  but  pos- 
teriorly the  dulness  is  much  more  pronounced.  The  percus- 
sion note  in  the  aged,  even  when  the  lungs  are  relatively 
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sound,  is  clearer  than  in  younger  persons  and  of  ten  as  strong 
as  in  a  case  of  well-marked  emphysema  in  an  adult.  Over  the 
apex  the  percussion  note  is  duller,  owing  to  the  almost  con- 
stant presence  of  induration  in  tins  neighborhood. 

Senile  pneumonia  usually  runs  a  rapidly  fatal  course,  and 
when  recovery  does  take  place  it  is  very  tedious,  and  is  seldom 
complete,  for  the  so-called  areas  of  engorgement  remain  behind 
and  keep  up  a  constant  irritation  in  the  parenchyma  of  the 
lung,  which  breaks  out  in  a  fresh  inflammation  on  the  slight- 
est provocation.  This  offers  an  explanation  of  the  frequent 
recurrence  of  pneumonia  in  those  who  have  once  suffered  from 
an  attack  in  advanced  life.  Double  pneumonia  is  very  fre- 
quent in  the  aged,  and  serous  or  purulent  exudations  in  the 
pleura  offer  a  not  uncommon  complication.  Pulmonary  ab- 
scess is  a  more  common  sequel  at  this  period  than  it  is  earlier. 
Death  occurs  from  paralysis  of  the  lungs  or  heart,  and  also 
not  infrequently  from  suffocation  by  the  filling  of  the  bronchi 
with  mucus  or  pus.     Apoplexy  sometimes  closes  the  scene. 

Most  of  the  other  complications  and  minor  ailments  from 
which  the  aged  suffer  are  chronic  in  their  nature  and  stand 
usually  in  a  causal  relation  with  senile  involution,  which  fre- 
quently passes  directly  into  these  morbid  states,  as  we  have 
shown  above  while  considering  the  senile  alterations  in  the 
individual  organs. 

The  Heart. 

Cardiac  affections  play  an  important  part  in  the  mortality 
of  the  aged.  As  life  gradually  leaves  the  organism  it  flickers 
longest  in  those  organs  in  which  it  first  appeared,  thus  retrac- 
ing the  path  which  it  followed  in  the  development  of  the  or- 
ganism (Durand-Fardel).  The  lungs,  the  heart,  and  the  brain 
arc  the  parts  in  which  life  concentrates  itself  as  it  prepares 
the  old  man  for  its  departure. 

The  heart  diseases  of  old  age  depend  for  the  most  part  upon 
organic  senile  changes,  and  are  often  found  in  combination 
with  gouty  affections  or  with  kidney  troubles. 

Old  people  suffer  frequently  from  palpitation  even  before 
there  is  any  insufficiency  or  stenosis  of  the  valves.  We  have 
already  studied  the  disturbances  of  function  caused  by  senile 
alterations  in  the  heart,  and  would  refer  the  reader  to  what 
Ave  have  said  on  this  point  in  the  previous  chapter. 
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Acute  endocarditis,  pericarditis,  and  myocarditis  are  among 
the  greatest  rarities  at  this  period  of  life,  for  the  reason  that 
the  various  affections  which  stand  in  a  causal  relation  to  them 
do  not  occur  or  occur  but  seldom.  On  the  other  hand,  we  very 
coram  only  meet  with  the  chronic  forms  of  inflammation  which 
owe  their  origin  to  atheromatous  changes.  The  occurrence 
of  the  so-called  chronic  aneurism  of  the  heart  is  sometimes 
noted,  which  equally  with  acute  aneurism  may  terminate  in 
rupture  and  cause  sudden  death  from  haemopericardium.  The 
most  frequent  result  of  the  heart  affections  of  the  aged  is  hy- 
dropericardium  and  lrydrothorax.  The  appearance  of  oedema 
is  often  the  first  thing  that  calls  attention  to  the  heart. 

The  Abdomen. 

As  regards  the  diseases  of  the  abdominal  organs  we  may 
refer  briefly  to  the  extreme  rarity  of  peritonitis  and  to  the 
frequency  of  gastritis,  which  latter  ver3T  commonly  leads  to 
the  formation  of  ulcers  and  terminates  in  perforation  of  the 
stomach  and  a  fatal  discharge  of  its  contents  into  the  perito- 
neal cavity.  Senile  gastritis  does  not  long'  preserve  the  symp- 
toms of  a  true  inflammation,  but  soon  becomes  sluggish  in  its 
course.  The  tongue  is  dry  and  black  and  an  adynamic  condi- 
tion is  speedily  developed. 

Dilatation  of  the  stomach  occurs  more  frequently  ki  old 
people  who  have  always  been  large  eaters  and  consumers  of 
great  quantities  of  beer  and  wine.  The  precursor  of  this  af- 
fection is  the  so-called  water  brash  (pyrosis  senilis),  which  ex- 
ists usually  for  a  number  of  years  before  the  actual  occurrence 
of  the  gastric  dilatation. 

A  disease  peculiar  to  old  age  is  an  atrophy  of  the  stomach 
and  intestine  to  which  Scholein  has  given  the  name  "  maras- 
mus senilis."  This  atrophy  is  also  an  accompaniment  of  pre- 
mature old  age  induced  by  excesses  of  various  kinds  and  in 
Avomen  by  rapid  child-bearing,  and  has  been  called  by  Huf eland 
"marasmus  senilis  factitius."  The  disease  progresses  very 
slowly  and  is  incurable. 

A  very  frequent  complication  of  the  period  of  involution  is 
ascites,  which  Schonlein  has  divided  into  a  venous  or  periodic 
and  an  organic  form. 

Senile  icterus  is  also  a  very  common  affection,  and  is  due 
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to  stag-nation  in  the  portal  system  and  to  organic  changes  in 
the  abdominal  viscera.    The  prognosis  is  bad,  and  the  patients 

quickly  succumb  with  toxic  symptoms. 

Of  the  other  abdominal  disorders  peculiar  to  old  age  we 
may  mention  cancerous  new-growths  and  concretions  in  the 
gall-bladder,  urinary  bladder,  and  kidneys.  The  new-growth 
is  by  no  means  a  purely  secondary  affection  in  the  dilated 
renal  pelves  and  diverticula  of  the  bladder,  but  is  already  in 
statu  nascendi89  in  consequence  of  the  altered  circulatory  con- 
ditions in  the  parenchyma  of  the  kidneys  and  the  altered  con- 
si  it  ution  of  the  urine.  We  need  only  refer  to  the  frequency 
of  catarrh  of  the  bladder.  It  is  commonly  the  result  of  the 
decomposition  of  the  urine  following  upon  retention.  The 
prognosis  is  usually  grave,  for  the  disease  seldom  ends  in  per- 
fect recovery. 

Skin  Diseases. 

Among  the  cutaneous  affections  peculiar  to  old  age  we 
have  to  notice  chronic  erysipelas,  gangrene,  and  pruritus. 
Pseudo-erysipelas  is  one  of  the  most  frequent  troubles  of  old 
age.  It  atfects  chiefly  the  lower  extremities,  and  not  uncom- 
monly the  skin  covering  the  tibial  dies  and  the  disease  passes 
over  into  gangrene.  Recurrences  of  the  trouble  are  extremely 
common. 

Senile  gangrene  attacks  the  dependent  portions  of  the  body, 
and  is  usually  accompanied  by  severe  pain.  It  results  from 
obliteration  of  the  nutrient  artery  of  a  limb  whenever  the  col- 
l.i  1  era!  circulation  is  insufficient  to  supply  the  part,  but  it  may 
also  follow  destruction  of  the  capillary  network  in  consequence 
of  senile  alterations  in  the  vessels. 

The  troublesome  itching  from  which  the  aged  so  often  suffer, 
which  robs  them  of  their  rest  and  makes  their  life  a  burden, 
is  also  dependent  upon  the  senile  alterations  in  the  tissues.  It 
affects  chiefly  the  covered  portions  of  the  body,  the  back  and 
the  extensor  surfaces  of  the  extremities,  principally  the  lower. 
Not  infrequently  it  is  localized  at  the  anus,  or  in  women  at 
the  vulva. 

Bra  in. 

The  cerebral  affections  of  the  aged  assume  for  the  most 
pari  the  form  of  congestions,  dwc  to  passive  or  venous  hyper- 
emia, which  may  be  either  primary  or  secondary  to  diseases 
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of  the  heart,  lungs,  or  abdominal  organs.  As  a  result  of  these 
congestions  the  aged  frequently  suffer  from  vertigo,  fainting 
spells,  somnolence,  or  even  insomnia.40  By  reason  of  the  ex- 
istence of  atheroma  of  the  cerebral  vessels  these  congestions 
lead  to  the  production  of  miliary  aneurisms,  and  the  latter  to 
apoplexy.  Atheromatous  encephalitis  or  softening  of  the 
brain,  an  affection  almost  exclusively  belonging  to  old  age, 
arises  from  thrombosis  of  the  cerebral  arteries,  and  in  its  turn 
leads  frequently  to  dementia  senilis  complicata.41  While  un- 
consciousness appears  suddenly  in  apoplexy  it  is  gradual  in  its 
onset  in  the  case  of  cerebral  softening;  the  apoplectic  coma  is 
also  deeper  and  does  not  lighten  temporarily  as  does  some- 
times that  of  softening.  The  paralysis  of  cerebral  softening 
is  also  distinguished  from  that  of  apoplexy  by  its  gradual  onset 
and  greater  extent.  The  hemiplegia  of  cerebral  softening  is 
generally  accompanied  by  a  paralysis  of  the  intelligence  and 
of  the  tongue.  The  paralysis  of  apoplexy  usually  remains 
stationary  or  even  decreases,  while  that  of  softening  is  com- 
monly progressive.  Death  from  cerebral  softening  may  occur 
through  complete  paralysis,  through  serous  apoplexy  of  the 
brain,  or  through  the  production  of  decubitus.  The  course  of 
the  disease  is  often  rapid,  but  frequently  also  prolonged,  and 
the  prodromes  are  commonly  of  months'  or  even  of  years'  dura- 
tion. 

Spinal  Cord. 

Hypersemia,  hemorrhage,  and  softening  of  the  spinal  cord 
owe  their  origin  to  the  same  influences  as  the  similar  affections 
in  the  brain.  They  also  cause  paralyses,  which  are  to  be  dis- 
tinguished from  cerebral  paralyses  by  the  preservation  of  the 
intellectual  functions  and  by  the  fact  that  they  affect  chiefly 
the  lower  extremities,  the  bladder,  and  the  rectum.  An  in- 
crease in  the  sclerotic  process  in  the  spinal  cord  gives  rise  to 
the  "  contracture  tabetique  des  atheromateux"  of  Demange. 
Eosenbach  and  Berger 42  have  also  pointed  out  the  relation  ex- 
bisting  between  arterio-sclerosis  and  tabes. 

There  are  two  neuroses  which  are  of  very  frequent  occur- 
rence in  the  aged :  asthma  and  angina  pectoris.  Neither  of 
these,  however,  is  apt  to  occur  as  a  primary  affection,  but  they 
are  usually  dependent  upon  organic  changes  in  the  thoracic 
viscera. 


CHAPTER    III. 

As  we  have  seen  that  the  diseases  of  old  age  are  divisible 
into  the  affections  directly  dependent  upon  the  process  of  in- 
volution and  the  occasional  complications  of  this  process,  so 
we  find  that  the  therapeutics  of  old  age  may  he  divided  into 
two  parts:  the  retardation,  as  far  as  it  is  possible,  of  the 
steadily  progressing-  tissue  changes,  and  the  prevention  of  the 
accidental  complications  which  threaten  to  cut  life  short.  It 
is  from  a  knowledge  of  the  etiology  of  the  diseases  of  old  age 
that  we  learn  best  the  art  of  prolonging  life.  The  hygiene  of 
the  aged  is  the  most  efficient  macrobiotic. 

The  foundations  of  a  long  life  may,  however,  be  laid  in 
childhood  and  during  man's  prime.  When  the  powers  of  the 
organism  are  artificially  weakened  a  precocious  senility  results. 
We  have  seen  in  a  previous  section  that  temperament,  consti- 
tution, diet,  occupation,  disease,  excessive  bodfiy  or  mental 
strain,  depressing  external  circumstances,  and  the.  like,  may 
sow,  in  early  life,  the  seeds  of  a  premature  old  age.  General 
and  individual  hygiene  in  early  years  will  therefore  be  the 
best  prophylaxis  of  precocious  senile  marasmus. 

It  is  true  that  senile  involution  is  in  itself  an  incurable  dis- 
ease, but  this  character  it  possesses  in  common  with  many 
other  affections,  all  of  which,  as  well  as  senility  itself,  have  a 
rigid  to  demand  of  medical  skill  postponement  and  delay. 

If  "  to  know  how  to  live  "  may  be  accepted  as  the  definition 
of  general  hygiene,  then  all  of  the  hygiene  of  old  age  may 
well  be  summed  up  in  the  term  "to  know  how  to  grow  old" 
(Durand-Fardel).  The  serene  and  cheerful  delineations  of 
Cicero  present  to  us  the  wist-  old  man  who  has  preserved  his 
body  and  mind  by  a  temperate  use  of  them  ("Potest  exercita- 
tio  et  temperantia  etiam  in  senectute  conservare  aliquid  pris- 
tini  roboris.")  The  new  conditions  with  which  the  hygiene  of 
old  age  has  to  deal  are  the  insufficient  blood-supply,  the  les- 
sened amount  of  nourishment,  the  progressive  blocking  up  of 
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the  capillary  system,  the  increasing-  obtuseness  of  the  nervous 
system  and  of  the  intellect,  the  weakened  vitality  of  the  skin, 
and  the  diminished  secretions  and  excretions.  The  principal 
points  to  he  considered  in  our  endeavor  to  compensate  for  the 
deficiencies  above  described  are  air,  exercise,  nourishment,  care 
of  the  skin,  regulation  of  the  secretions,  cheerful  surrounding's, 
and  an  equable  disposition.  The  decarbonization  of  the  blood 
depends  much  more  in  the  aged  than  it  does  in  the  young-  upon 
the  constitution  of  the  inspired  air,  for,  as  we  have  seen  above, 
the  old  man  breathes  in  a  confined  atmosphere,  as  it  were,  in 
consequence  of  the  narrowing  of  his  respiratory  field.  A  resi- 
dence in  the  country,  at  least  during  a  great  part  of  the  year, 
in  a  dry  and  moderately  elevated  locality  where  there  is  a 
southern  exposure  with  protection  against  north  winds,  would 
be  very  desirable.  The  sea-shore,  \i^  reason  of  the  strong- 
winds  there  prevalent,  the  mountains  because  of  the  rarefied 
atmosphere,  and  the  banks  of  a  river,  on  account  of  the  strong 
currents  of  air,  offer  conditions  which  are  inimical  to  the 
weakened  organs  of  the  aged.  The  changes  in  residence  and 
in  the  mode  of  living  should  be  effected  with  no  undue  precipi- 
tancy. Old  age  is  the  age  of  moderation.  We  cannot  without 
danger  at  this  time  of  life  send  those  who  live  in  the  lowlands 
to  elevated  regions,  or  those  who  dwell  in  cities  to  high  hills 
or  to  the  unshaded  sea-shore.  Although  cold  is  the  greatest 
enemy  of  the  aged,  yet  we  should  not  always  send  the  inhabi- 
tants of  cold  countries  to  a  warm  climate,  for  such  a  radical 
change  in  residence  and  in  the  mode  of  living  is  not  well  borne 
by  all.  The  old  man  should,  however,  avoid  breathing  the 
vitiated  atmosphere  of  crowded  assemblies,  of  theatres,  and 
of  churches  when  the  services  are  protracted. 

The  stiffness  of  the  joints,  the  atrophy  of  the  muscles,  the 
retardation  of  the  circulation,  the  blunted  senses,  the  sluggish- 
ness of  the  intellect,  and  the  weakness  of  the  nervous  system 
all  invite  the  old  man  to  repose  and  to  the  maintenance  of  a 
certain  passive  condition.  Against  this  tendency  we  must 
fight  to  the  end  by  means  of  active  and  passive  movements. 
Driving,  riding,  swinging,  gymnastics,  and  massage  are  of  ad- 
vantage. The  old  man  needs  the  occupation  to  which  he  has 
always  been  accustomed  as  long  as  his  bodily  and  mental 
powers  render  him  capable  of  it.  The  tendency  to  sleep  after 
a  meal  should  not  be  indulged  when  the  awakening  is  accom- 
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panied  by  a  dull  headache  and  dizziness.  Active  and  passive 
movements  short  of  fatigue  are  to  be  recommended  after  eat- 
ing in  order  to  promote  the  activity  of  assimilation,  to  acceler- 
ate the  sluggish  digestion,  and  thereby  to  remove  the  feeling 
of  heaviness  and  oppression  and  to  facilitate  respiration  and 
circulation.  Apoplexy  not  infrequently  attacks  the  aged  dur- 
ing the  heavy  sleep  following-  a  full  meal. 

The  diet  should  be  looked  after  as  regards  both  its  quan- 
tity and  its  quality.  The  enfeebled  contractile  power  of  the 
walls  of  the  stomach  and  intestines  is  unable  to  cope  with  too 
great  masses  of  food,  and  becomes  easily  paralyzed.  The  food, 
therefore,  should  be  small  in  quantity,  but  readily  digestible 
and  nourishing-.  The  blunted  sensibility  of  the  digestive  ap- 
paratus in  the  aged  demands  that  the  food  should  be  moder- 
ately stimulating  in  its  character.  When  the  teeth  are  defec- 
tive or  absent,  the  food  should  be  such  as  does  not  require 
much  mastication.  Beer,  wine,  tea,  and  coffee  are  supposed 
to  be  moderately  stimulating  to  the  vascular  and  nervous 
syst  ems,  to  promote  digestion  and  to  exert  a  favorable  action 
on  the  torpor  peculiar  to  old  age. 

The  necessity  of  a  careful  attention  to  the  skin  is  rendered 
apparent  by  a  consideration  of  the  changes  which  this  mem- 
brane undergoes  in  old  age.  Baths  of  tepid  water  or  soap  and 
water,  salt  baths,  dry  friction,  and  rubbing  with  alcohol  are 
very  beneficial. 

Just  as  we  must  provide  for  the  removal  of  the  toxic  pro- 
ducts of  tissue  change  through  the  skin,  so  must  we  also  stimu- 
late to  greater  activity  the  excretory  organs  whose  functions 
are  depressed  in  old  age.  Special  attention  should  be  paid  to 
the  proper  performance  of  their  functions  by  the  kidneys  and 
intestinal  canal. 

Complete  inactivity  consumes  the  aged.  "We  must  there- 
fore provide  for  diversions  suited  to  the  failing  strength.  The 
cheerful  companionship  of  young  people  is  of  great  service  in 
preserving  the  health  of  the  aged.  But  especially  favorable 
to  the  prolongation  of  life  is  a  tranquil  mind  which  results  from 
the  assurance  of  security  against  want,  as  is  shown  by  the 
low  mortality  in  institutions  for  the  care  of  the  aged. 

The  organic  and  functional  changes  which  the  advance  of 
age  has  impressed  upon  the  organism  add  a  new  element  in 
the  treatment  of  disease,  and  the  therapeutic  indications  dc- 
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pend  then  less  upon  the  nature  of  the  disease  than  upon  the 
manner  in  which  the  organism  reacts  to  it.  The  diseases  are 
less  typical  in  their  symptoms  and  course  than  they  are  at  an 
earlier  period  of  life. 

In  the  treatment  of  senile  pneumonia  we  meet  with  a  num- 
ber of  peculiarities  which  demand  the  closest  attention  on  the 
part  of  the  physician.  The  etiological  moments  meet,  as  we 
have  seen,  in  their  action  upon  the  senile  organism  a  condition 
which  favors  greatly  the  production  of  pneumonia,  namely  a 
lowered  resisting  power.  We  see  also  that  old  people  who 
have  once  suffered  from  pneumonia  are  liable  to  repeated  at- 
tacks of  the  disease,  and  prophylactic  measures 43  must  accord- 
ingly receive  the  most  careful  consideration. 

The  following  are  the  modifications  in  treatment  demanded 
at  this  time  of  life :  Cold  baths,  by  reason  of  the  impossibility 
of  foreseeing  their  action  on  the  heart  and  walls  of  the  vessels, 
are  of  very  doubtful  expediency.  The  medicinal  antipyretics 
must  also  be  employed  with  the  greatest  caution  and  only  in 
combination  with  stimulants.  Venesection  is  inadmissible, 
since  senile  pneumonia  is  essentially  adynamic  in  its  nature. 
But  local  blood-letting,  on  the  other  hand,  is  one  of  the  best 
means  which  we  have  to  combat  passive  hyperaemia.  Other 
revulsives  must  be  employed  with  caution,  although  we  can- 
not dispense  with  them  entirely,  since  they  are  often  of  the 
greatest  service.  The  ease  with  which  the  skin  becomes  gan- 
grenous in  old  age  and  the  difficulty  with  which  cicatrization 
takes  place  in  wounds  at  this  period  of  life  show  the  necessity 
of  avoiding  actual  vesication.  When  blisters  are  used,  they 
should  never  be  retained  long  in  one  spot,  but  should  be 
changed  about  from  place  to  place,  and  unfavorable  situations 
where  the  circulation  is  naturally  defective  should  be  avoided. 
Cantharides  ought  never  to  be  used,  because  of  its  action  upon 
the  urinary  tract,  and  mustard  should  be  substituted  for  it. 
The  probably  directly  derivative  action  of  warm  baths44  and 
of  wet  packs  applied  to  the  whole  body  offer  a  contra-indica- 
tion  to  their  use  in  the  presence  of  a  weakened  heart  and  of 
defective  nutrition.  On  the  other  hand,  sponging  of  the  entire 
body,  followed  by  rubbing  and  wrapping  the  body  in  woollen 
cloths,  exerts  a  derivative  and  at  the  same  time  stimulating 
action.  A  free  action  of  the  bowels  is  exceedingly  important, 
and  emetics  are  also  indicated  as  soon  as  the  bronchi  become 
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filled  with  mucus.  The  use  of  calomel  in  Large  doses  is  inad- 
visable, as  it  exerts  too  depressing  an  effect  upon  the  already 
weakened  organism.  Tartar  emetic  and  apomorphine  are  also 
contra-indicated  because  of  t  lie  dangerous  collapse  which  often 
follows  their  administration.  For  the  same  reason  the  injec- 
tion of  pilocarpine,  recently  recommended  in  the  treatment  of 
pneumonia, is  not  advisable.  Digitalis,  combined  with  alcohol, 
caffeine,  and  other  stimulants,  promotes  diuresis  and  regulates 
and  strengthens  the  heart's  action.  Narcotics  should  he 
avoided  as  far  as  possible  and  given  only  in  small  doses,  for 
they  increase  the  depression,  interfere  with  expectoration,  and 
favor  pulmonary  congestion. 

The  physician  should,  on  the  one  hand,  not  treat  pneumonia 
in  the  aged  too  energetically,  nor,  on  the  other,  should  he  give 
up  the  treatment  too  soon,  for  there  is  always  a  tendency  for 
areas  of  engorgement  to  be  left  behind  in  the  lung.  In  the 
first  stage  of  the  disease  our  efforts  must  be  directed  to  a 
storing  up  of  the  strength  in  anticipation  of  the  demands  of 
the  second  stage,  and  later  we  must  not  be  sparing  in  our  use 
of  stimulants. 

For  the  heart  troubles  of  old  age,  in  addition  to  digitalis, 
we  may  advantageously  make  use  of  the  new  remedies,  tinc- 
ture of  strophanthus  (15  drops  three  times  a  day),  sulphate  of 
sparteine  (gr.  iss.  from  one  to  four  times  a  day),  and  sodio- 
salicylate  of  caffeine  (gr.  v.-viij.  from  four  to  six  times  a  day). 
Bamberger45  has  lately  called  attention  to  the  analogy  be- 
tween the  favorable  action  of  ether  injections  and  that  of  cal- 
omel in  heart  failure,  and  thinks  that  it  is  more  probably  ex- 
erted through  a  direct  influence  upon  the  renal  epithelium 
than  upon  the  heart  itself.  De  Renzi 4fi  believes  that  pyridine, 
in  doses  of  from  six  to  ten  drops  in  water,  exerts  a  stimulant 
action  upon  the  heart.  Very  important  in  all  forms  of  cardiac 
trouble  is  moderation  in  the  amount  of  fluids  ingested.  Oer- 
tel's  method  should  be  employed  with  the  greatest  caution. 

The  management  of  senile  gastritis,  atrophy  of  the  gastric 
mucous  membrane,  and  carcinoma,  affections  of  the  stomach 
in  which  the  chemical  reactions  are  abolished,  demands  a  cau- 
tiously directed  meal  diet  and  the  avoidance  of  vegetables  rich 
in  cellulose  and  of  fats.  The  leguminosse  and  peptonized  prep 
arations  are  the  best  food  for  these  patients.  In  the  so-called 
pyrosis  senilis  lavage  with  a  one  to  two  per  cent  saline  sola- 
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tion,  or,  when  fermentation  is  present,  with  a  two  or  three  per 
cent  boracic-acid  solution,  is  useful. 

Organic  ascites  is  to  be  treated  by  diuretics  and  by  re- 
peated paracentesis  for  the  evacuation  of  the  fluid. 

In  senile  icterus  the  mercurial  preparations  should  be  em- 
ployed with  great  caution,  and  podophyllin  (^  to  1  grain  in 
pill  or  alcoholic  solution)  is  to  be  preferred.  In  addition  a 
course  of  the  waters  at  Kissingen  or  Karlsbad  is  useful. 

In  the  treatment  of  chronic  vesical  catarrh,  which  is  usu- 
ally a  sequel  of  prostatic  hypertrophy  and  atony  of  the  blad- 
der, we  may,  in  order  to  facilitate  catheterization,  seek  to 
reduce  the  size  of  the  prostate  by  means  of  electrolysis  applied 
through  the  rectum.47  Kasper  remarked  a  notable  improve- 
ment in  the  degree  of  retention,  and  a  corresponding  decrease 
in  the  frequency  of  micturition,  after  a  reduction  in  the  size  of 
the  prostate  had  been  obtained.  When  the  prostate  is  en- 
larged, the  fundus  of  the  bladder  is  depressed  below  the  orifice 
of  the  urethra,  and  a  sort  of  cavity  is  formed  (W.  Busch) 
which  increases  markedly  the  difficulty  of  emptying  the  blad- 
der. In  consequence  of  the  altered  position  of  the  vesical  end 
of  the  urethra  there  is  sometimes  complete  retention,  which, 
when  catheterization  is  impossible,  may  necessitate  an  external 
urethrotomy  (a  far  preferable  operation  to  cystotomy).  When, 
however,  the  muscular  tone  of  the  bladder  is  depressed,  a  mere 
reduction  in  the  size  of  the  prostate  may  afford  no  relief  to 
the  retention.  Senile  cystitis  is  in  most  cases  so  persistent 
that  washing  out  of  the  bladder  must  often  be  continued  for  a 
considerable  length  of  time  in  order  to  prevent  pyaemia  and 
the  formation  of  perivesical  abscesses. 

In  chronic  senile  erysipelas  and  gangrene  the  affected  limb 
should  be  moderately  elevated,  all  pressure  by  which  the  cir- 
culation may  be  impeded  should  be  avoided,  and  moist  or  dry 
heat  should  be  applied.  The  modern  antiseptic  treatment  is 
not  always  efficacious  in  preventing  gangrene,  since  it  does 
not  relieve  the  obliteration  of  the  nutrient  vessels.  Extreme 
pain  and  the  occurrence  of  septic  fever  call  for  the  removal  of 
the  affected  part  by  surgical  means. 

The  following  applications  maj^  prove  of  service  in  senile 
pruritus:  01.  fagi,  ol.  rusci,  and  ol.  olivge,  equal  parts;  chrys- 
arobin-lanolin  (10  to  20  per  cent);  carbolized  magnesia  (2  per 
cent);  corrosive  sublimate,  1  to  2  per  cent,  carbolic  acid,  2  to  4 
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per  cent,  in  benzoated  oxide  of  zinc  oint  nient:  ichl  hyol-lanoliu 
(10  per  cent);  naphthol  {  to  1  part,  Lard  1  part,  and  lanolin 
8  parts;  cocaine  oleate  .1  to  1  part,  olive  oil  2  parts,  and  lano- 
lin 18  parts.  In  pruritus  ani  suppositories  containing  f  grain 
of  cocaine  oleate  arc  useful. 

In  the  treatment  of  cerebral  congestion  and  hemorrhage 
in  the  aged,  blood-letting  (at  other  times  a  useful  measure)  is 
not  admissible,  because  of  the  tendency  to  stasis  of  the  intra- 
cranial circulation  which  it  produces.  The  best  means  of  deal- 
ing with  congestion  of  the  brain  is  by  direct  or  indirect  deriva- 
tion, in  the  application  of  which  the  precautions  referred  to 
under  the  section  on  pneumonia  should  not  be  forgotten.  The 
application  every  evening  of  a  mustard  plaster,  which,  accord- 
ing to  Schuller,48  causes  a  contraction  of  the  vessels  of  the 
pia,  is  very  beneficial. 

The  insomnia  calls  for  regularity  in  the  mode  of  living,  and, 
in  cases  of  necessity,  the  administration  of  narcotic  sedatives 
and  hypnotics.  It  should  not  be  forgotten,  however,  that 
chloral  hydrate  is  contra-indicated  in  cases  of  atheromatous 
degeneration  of  the  arteries  and  in  fatty  heart.  Opium  and 
morphine  are  also  to  be  used  with  caution,  for  they  only  in- 
crease the  hyperamiia  of  the  brain,  and  are  not  without  danger 
in  weakness  and  organic  degeneration  of  the  heart.  On  the 
other  hand,  urethane  (in  doses  of  15  to  30  grains  dissolved  in 
water  every  half-hour  until  sleep  is  obtained)  seems  to  be  as 
certain  as  it  is  a  safe  and  pleasant  sedative  and  hypnotic. 
Amylene  hydrate  (one  drachm  in  gelatin  capsules),  paralde- 
hyde (-45  to  90  grains  dissolved  in  water),  and  sul phonal  (10  to 
20  grains)  enjoy  a  good  reputation  in  the  treatment  of  senile 
insomnia.49 

The  paralyses  following  apoplexy  and  cerebral  softening 
are  to  be  treated  on  general  principles,  the  etiological  factors 
being  borne  in  mind. 

The  senile  affections  of  the  spinal  cord  are  to  be  treated 
on  the  same  lines  as  the  corresponding  diseases  of  the  brain. 
For  the  relief  of  the  paresis  of  the  sphincter  vesicae  we  may 
try  subcutaneous  injections  of  ergot  in  and  strychnine,  which 
oppose  directly  the  vasoparesis  and  also  are  of  great  service 
in  promoting  the  nutrition  of  the  brain  and  spinal  cord. 

The  therapy  of  senile  asthma  and  of  angina  pectoris  must 
be  based  upon  the  nature  of  the  organic  changes  upon  which 
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these  neuroses  depend.  Nitrite  of  amyl  (Schiiller,  loc.  cit.)  is 
therefore  contra-indicated  because  of  its  paralyzing-  action  upon 
the  cerebral  vessels  and  of  its  exciting-  effects  upon  the  heart. 
For  the  same  reasons  nitro-glycerin  and  nitrite  of  sodium 
should  be  employed  with  caution.  On  the  other  hand,  inhala- 
tions of  pyridine  (a  drachm  may  be  poured  out  on  a  plate)  and 
injections  or  inhalations  of  sulphuric  ether  are  indicated.  The 
newly  discovered  sedatives  above  referred  to  may  also  find  an 
application  in  these  conditions.  Iodide  of  potassium  acceler- 
ates the  atrophic  process  and  is  therefore  to  be  avoided.  The 
direct  and  indirect  derivatives  and  revulsives  (sinapisms)  are 
of  service  here.  When  the  pulse  is  weak  and  rapid,  Schott's 50 
hot  rubber  bags,  at  a  temperature  of  140  to  170°  F.,  and  even 
higher,  are  strongly  to  be  recommended. 
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CHAPTER   I. 

The  origin  of  many  diseases  appears  surrounded  with  ob- 
scurity if  no  account  is  taken  of  the  hereditary  antecedents 
of  the  patient  in  the  study  of  their  pathogeny.  In  infantile 
pathology  the  place  which  these  antecedents  merit  in  etiology 
has  not  always  been  given  to  them.  Clinicians,  deprived  of  the 
guiding'  line,  the  notion  of  heredity,  search  around  the  patient, 
that  is  to  say,  in  the  place  where  the  real  cause  of  the  dis- 
ease is  most  often  not  to  be  found.  Now  it  is  a  cold,  a  fall, 
dampness,  a  fright;  or  it  is  the  growth,  approach  of  puberty, 
dentition.  In  this  way  many  authors  explain  infantile  paraly- 
sis and  spasmodic  hemiplegia,  endocarditis,  chorea,  convul- 
sions, bronchitis,  while  in  fact  the  real  origin  of  the  disease  is 
explained  by  nervous  heredity  for  some,  arthritic  heredity  for 
others  (chorea,  recurrent  bronchitis);  a  very  modest  role, 
which  may  often  be  neglected,  being  left  for  the  other  causes. 

General  pathology  has  modified  its  method.  In  studying 
the  relations  of  diseases,  their  transformation  in  the  descend- 
ants, the  metamorphosis  of  the  hereditary  taint  according  to 
age  and  sex,  it  has  fixed  the  value  of  what  I  shall  call  the 
'•'diathetic  morbid  equivalent"  of  each  age,  and  explains  how 
'•each  individual  has  a  very  different  mode  of  reaction  to  the 

same   morbid    cause"   (Dejerine).      It.   is   thus  that    the   law   of 

heredity,  derived  from  Hie  general  laws  of  Darwin,  is  extended 
gradually  to  the  differenl  chapters  of  nosology.  In  the  field 
of  mental  diseases  Hie  alienisis.  following  Morel's  lead,  have 
formed  a  natural  and  clear  class  of  diseases  which  appear  dis- 
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tinct  and  separate — the  class  of  degeneracy.  In  the  neuropa- 
thies, Charcot  has  shown,  and  shows  daily,  the  close  relation- 
ship between  all  nervous  diseases,  from  the  organic  and  sys- 
temic lesion  like  tabes  dorsalis  to  the  changing  and  diffuse 
neuroses.  In  the  class  of  diatheses  Bazin  and  Bouchard  have 
studied  the  multiple  transformations,  the  superficial  or  pro- 
found manifestations  of  arthritisme. 

This  is,  in  fine,  an  indispensable  basis  to  the  clinician  for 
the  formation  of  a  valuable  diagnosis.  If  it  is  true  that  the 
disease  is  sometimes  created  entirely  by  outside  influences, 
and  if,  on  the  other  hand,  it  may  be  doubted  whether  the  dia- 
thesis favors  the  contagion  of  acute  infectious  diseases,  it  is 
equally  certain  that  the  disease  is  modified  in  its  evolution 
and  sequelae  by  the  hereditary  condition,  and  that  the  mode  of 
reaction  of  each  individual  varies  with  it.  The  tuberculous  do 
not  react  like  the  arthritic,  the  neuropathic  like  the  scrofulous. 
The  same  exposure  will  produce,  in  each  of  them,  a  pulmonary 
congestion,  an  attack  of  acute  articular  rheumatism,  a  facial 
paralysis,  or  a  glandular  swelling. 

In  the  adult  we  may  sometimes  negiect,  without  too  much 
indiscretion,  the  search  for  heredity,  because  the  individual 
bears  externally,  to  some  extent,  the  marks  of  his  diathesis. 
In  infantile  pathology,  however,  this  is  indispensable.  Apart 
from  tuberculosis,  we  are  hardly  acquainted  with  the  exter- 
nal diathetic  characteristics  in  very  young  children,  for  ex- 
ample in  the  child  of  an  arthritic.  The  humoral  diathesis 
does  not  appear  to  exist  in  the  child,  and  seems  to  belong  only 
to  the  more  advanced  periods  of  the  development  of  the  tis- 
sues. Arthritism  and  herpetism  are  peculiar  to  adults.  Bou- 
chard 1  insists  upon  the  fact  that  the  constitution  and  tem- 
perament change,  that  "  furnished  at  birth,  they  are  modified 
by  age,  transformed  by  the  disease  and  by  hygiene." 

But  although  the  external  conditions  may  create  or  modify 
the  diathesis,  they  cannot  extinguish  it  when  it  is  hereditary. 
This  is  especially  true  of  an  heredity  whose  weight  bears  upon 
all  ages  from  the  moment  of  birth,  even  from  the  moment  of 
conception;  we  refer  to  nervous  heredity.  The  member  of 
the  neuropathic  family  (Fere2)  must  choose  at  different  ages 
between  the  most  varied  nervous  manifestations.  It  may  be 
said  that  every  neuropathy  of  adults  has  its  principle,  its 
diminutive,  its  morbid  equivalent  in  childhood.     Each  age  has 
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its  own  stamp.     Slight  or  grave  manifestations,  11 xaggera- 

tion  or  suppression  of  a  psychical  function  arc  signs  thai  may 
be  neglected  by  one  who  does  no1  investigate, bu1  arc  of  prime 
importance  to  one  who  attempts  to  find  the  primary  cause, 
and,  enlightened  by  the  notion  of  heredity,  to  reconsl  met  the 
chain  "which  unites  1  he  ancestor  with  the  progeny. 

Thus  Moreau  recognized  that  "  insanity  is  related  to  con- 
vulsions, hysteria,  idiocy,  epilepsy,  strabismus,  paralysis,  neur- 
algia, cerebral  fevers,  apoplex}*,  eccentricity,  tic,  stuttering, 
asthma,  deafness."3 

Charcot,  Landouzy,  and  Ballet  regard  nervous  heredity  as 
the  primary  cause  of  ataxia,  the  other  causes  (syphilis,  venereal 
excesses,  traumatism)  being-  only  exciting.  Neumann 4  lias 
made  the  same  statement  with  regard  to  facial  hemiplegia. 

Heredity  also  explains  a  number  of  nervous  manifestations 
in  infantile  pathology.  Convulsions  do  not  appear  from  a 
slight  cause  (gastric  disturbance,  dentition,  helminthiasis)  in 
children  who  are  free  from  every  nervous  taint.  At  least  this 
is  what  we  have  learned  from  observation,  agreeing  in  this 
respect  with  Ballet,  who  showed  that  certain  epileptoid  con- 
vulsions occurring  in  a  man  as  the  result  of  worms  in  the 
intestines  are  merely  the  first  manifestation  of  epileps}'.5 

It  is  with  the  same  justification  that  some  of  the  urinary 
disorders  of  childhood,  which  will  occupy  our  attention,  belong 
to  the  family  of  neuropathies.  We  have  studied  them  on  the 
basis  of  the  preceding  facts  and  will  present  them  in  a  corre- 
sponding manner. 

Classification. 

The  disorders  of  the  urinary  function  in  childhood  may 
affeel  secretion  and  excretion.  Their  complete  enumeration 
would  be  a  long  one,  because  there  is  no  chemical  change  in 
the  urine  in  adults,  no  modification  in  its  excretion,  whose 
analogue  is  not  found  in  childhood.  We  will  discuss  only 
those  which  appear  independent  of  every  local  lesion,  of  every 
change  in  general  nutrition,  and  which,  for  the  most  purl, 
originate  in  a  dynamic  disturbance  of  the  nervous  system. 
They  are  generally  changeable,  temporary,  disappear  as  1  bey 
have  come,  suddenly,  under  the  influence  of  a  slight  cause. 
They  sometimes  persist  for  years,  without   injury  to  the  gen- 
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eral  health,  but  constitute  an  infirmity  whose  importance  in- 
creases with  age.  They  may  also  undergo  transformation 
and  give  place  to  a  more  serious  modification  of  the  nervous 
system. 

We  will  discuss  in  succession : 

Spasms  of  the  bladder  and  the  neck  of  the  bladder. 

Pollakiuria. 

Incontinence  of  urine. 

Nervous  polyuria.6 

Some  Points  in  the  Urinary  Physiology  of  Infancy. — The 
difficulties  of  examination  in  the  infant,  and  especially  in  the 
nursling,  explain  the  fact  that  this  question  is  not  yet  com- 
pletely settled  and  that  the  few  exact  data  at  our  command 
are  still  very  recent.  They  refer  to  the  quantity  of  urine,  the 
frequency  of  micturition,  the  physical  and  chemical  characters 
of  the  urine.  [The  importance  attaching'  to  the  complete  col- 
lection of  the  urine  for  twenty-four  hours  has  led  investigators 
to  employ  various  devices.  Martin  and  Ruge,  Cruse  applied 
to  the  genitalia  of  the  new-born  a  sac  of  gold-beater's  skin  or 
rubber  and  emptied  the  fluid  from  time  to  time.  Camerer 
employed  two  methods.  In  the  first  the  child  was  kept  upon 
a  rubber  cloth  under  constant  observation,  and  immediate 
measurement  taken  of  the  urine  collected  on  the  cloth  and 
body  with  filtering  paper.  The  other  consists  in  enveloping* 
the  infant  in  layers  of  flannel  surrounded  by  rubber  cloth 
below  the  navel,  and  weighing  before  and  after  micturition. 
The  source  of  error  arising  from  evaporation  of  the  fluid  may 
be  neglected.] 

The  majority  of  investigations  on  this  subject  have  been 
made  in  Germany  and  Russia.  Those  of  Picard,7  Bouchard,8 
Parrot  and  Robin 9  in  France  have  been  made  chiefly  in  the 
line  of  its  normal  composition. 

After  the  researches  of  Virchow,  Hoelam  and  Dohrn,  it 
is  to  Martin  and  Ruge,  Cruse,10  Camerer,11  and  to  Mme.  Scha- 
banowa  12  that  we  owe  the  most  valuable  results.  We  must 
exclude  the  insufficient  estimates  of  some  authors  who  are  dis- 
agreed on  the  subject  of  the  amount  of  milk  absorbed  by  the 
new-born.  All  these  investigations  are  analyzed  in  Vierordt's 
excellent  article  on  the  physiology  of  childhood  (Gerhardt's 
"Handbuch,"  vol.  i.,  pt.  1). 

Quantity  of  Urine  Excreted  by  the  Neiu-born  and  Nurs- 
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ling. — At  birth  the  bladder  always  contains,  on  the  average, 
3  ij-  of  urine  (Dolirn).  With  regard  to  the  following  days 
the  statements  of  authors  vary  greatly,  depending  on  the  dif- 
ferent sources  of  nourishment  of  the  child.  When  nursed  by 
the  mother,  the  urine  is  scanty  and  lighl  ;  when  nursed  by  a 
wet-nurse  whose  secretion  is  older  and  richer,  the  urine  be- 
comes more  copious  and  heavier. 

The  following-  are  Cruse's  figures,  the  averages  of  several 
observations  upon  healthy  children  of  medium  weight  (more 
than  6^  pounds). 

Amount 

24  hours. 

-     4^ 

7 

7* 

1  $ 
10 
12 
134 


Age. 

2 

days 

3 

tt 

4 

a 

5 

t( 

5- 

-10 

ct 

10- 

-30 

(( 

30- 

-GO 

a 

To  2 

Pounds  of  the 

Weig 

ht  of  the 

Body 

Z  1  JL 
3    i4 

nurse's 

milk. 

2 

K 

a 

2 

a 

a 

01 

a 

it 

3 

a 

a 

H 

it 

a 

H 

ft 

a 

Camerer's  figures,  which  differ  for  the  first  five  days,  are 
very  similar  for  a  later  period. 


Age. 

Amount 
24  hours. 

To  2  Pounds  of  the 
Weight  of  the  Body. 

1st  day 

:   H 

3    4  mother's  milk, 

2d    " 

11 

1        a             n 

3d    " 

H 

If       " 

4th-  6th" 

H 

9th-12th  " 

Hi 

L8th-21st  " 

124 

31st -33d   " 

13 

67th-69th  " 

14  -A 

3^  mother's  milk 

12th-15th  week 

16£ 

3 

20th-25th      " 

15 

24  cow's  milk*. 

35th-40th      " 

2Gi 

_£          it              a 

50th-52d       " 

31 

3f    " 

Relative  to  2  pounds  of  the  weight  of  the  child's  body,  the 
amounts  increase  from  3  4  (1st  day)  to-:;!  (2d  week),  to  3"  3 
(13th  week).  io  -  3|  (1  year). 

It  follows  from  these  two  tables  that  the  24  hours' quant  ity 
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increases  rapidly  from  the  2d  to  the  5th  and  10th  days,  then 
more  slowly. 

The  authors  furnish  the  relation  between  the  weight  of  the 

ingested  milk  and  that  of  the  urine.     According  to  Bouchaud, 

3  20!  urine  correspond  to  §  32  milk  in  the  nursling;    5  19!  in 

the  adult.     According  to  Camerer,   3  24!  urine  correspond  to 

3  32  water  during  the  nursing  period. 

Amount  of  Urine  in  Older  Children. — This  has  been  esti- 
mated by  Mme.  Schabanowa  upon  16  children  from  the  age  of 
2  to  13  years  in  a  series  of  examinations  made  with  remark- 
able care  and  precision. 

The  following  figures  are  furnished  by  children  conva- 
lescing from  mild  diseases  or  suffering  from  slight  affections 
of  the  skin. 


\ 

Urine  for 

Age. 

24  hours. 

2 

years 

3  211 

2| 

a 

17 

0 
0 

it 

20 

4 

tt 

40 

5 

it 

30 

6 

a 

4H 

7 

it 

30 

8 

a 

26| 

8i 

tt 

37 

9 

a 

38f 

10 

(t 

60 

11 

tt 

38f 

12 

a 

38! 

13 

tt 

32! 

To  2  Pounds 
of  the  Weight 
of  the  Body. 


To  2  Pounds  of 
Water  Ingested. 


1!  16* 

1t8o  19 

3tV  28! 

2  26! 


02 

^3 

30 

If 

24| 

li 

24 

2 

29 

H 

31 

2  31! 

1!  34i 

1!  36 

H  29! 

In  the  adult  the  proportion  of  urine  to  the  weight  of  the 
body  is  3  -f  to  2  pounds ;  in  childhood  the  predominance  of  fluid 
in  the  food  explains  the  difference,  and  it  is  seen  clearly  that 
the  proportion  diminishes  progressively  with  age. 

Proportion. 

69 
60 
52 


Age. 

Quantity. 

2-  4  years 

?  22 

5-  9      " 

34 

10-31     " 

46 
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Frequency  of  Micturition. 

New-born. — According-  to  Martin  and  Ruge,  one-eighth  of 
the  infants  pass  urine  immediately  alter  birth;  two-thirds 
during  the  first  day;  the  first  micturition  may  be  delayed  to 
the  second  day  or  beginning  of  the  third  day.  From  the 
second  to  tenth  days  the  bladder  is  emptied  three  or  four 
times  at  the  most.  This  statement  cannot  be  accepted;  the 
child  urinates  several  times  everj^  day.  According  to  Cruse 
there  are  six  to  ten  micturitions  from  the  second  to  fifth  days, 
fifteen  from  the  thirtieth  to  sixtieth  days. 

The  Nursling. — Micturition  is  much  more  frequent  than  in 
older  children.  The  mean  cannot  be  fixed  and  the  variations 
are  considerable.  The  child  of  five  months  watched  by  Cam- 
erer  for  two  successive  days  for  eleven  hours  a  day,  had  six- 
teen micturitions  the  first  day  and  thirteen  the  second  day. 

Childhood. — Micturition  becomes  less  frequent,  but  up  to 
the  age  of  ten  j^ears  it  is  more  frequent  than  in  the  adult. 
After  this  period  it  seems  to  present  the  same  frequency. 

Average  Number  of  Micturitions 
During  the  Day  (Camerer). 

Girl  of    2    years,         .        .        .        .6.9 

.     4.0 
Boy  of    5±  ....     5.0 

.     4.4 
.     4.0 

The  number  of  micturitions  at  night  is  greatly  diminished. 
Voluntary  Micturition. — After  the  second  year  or  even 
before  this  time  the  child  usually  begins  to  announce  its  desire 
to  urinate  during  the  day.  At  night  it  continues  to  mictu- 
rate during  sleep,  then  micturition  becomes  less  frequent,  and 
sleep  may  be  prolonged  eight  hours  without  interruption  and 
without  emission  of  urine.  After  this  (2  to  24  years)  the  child 
adopts  permanent  habits. 

Quantity  of  Urine  Passed  at  Each  Micturition. — Id  earli- 
est infancy  the  amount  passed  at  each  micturition  varies  con- 
siderably. 

2d  -  5th  day,         .        .        .        .       Z  \] 

5th-10th    "  ....  11 

lOth-oOth     "  ....  If 

30th-60th     "  ....  •-•;• 

(Cruse.) 


3i* 

1  Ccli  O,                   . 
(i 

H 

St 

9 

a 

11 

a 
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According-  to  Camerer: 

Children  of  5  months, 

.        3  8f-9 

Girl  of    2    years, 

.        §2 

((                o  1             '  < 

o4 

&fr 

Boy  of    5i     "               . 

^   2- 

Girl  of    9       "              . 

r;  8  . 

"     11       "              . 

5 

Physical  and  Chemical  Properties  of  the  Urine. 

I  will  dwell  very  little  on  the  characters  of  the  normal 
urine;  the  majority  of  the  data  are  taken  from  Vierordt's  work. 

Without  dwelling-  on  the  changes  of  color  during  the  first 
few  days,  which  become  less  marked  when  the  absorption  of 
milk  is  more  abundant,  we  must  refer  to  the  frequent  deposits 
which  form  upon  the  linen,  and  appear  as  reddish-brown  spots 
during  the  first  two  or  three  days.  The  fluid  is  clouded 
slightly  by  salts  mixed  with  uric  acid,  epithelium,  and  mucus- 
Parrot  and  Robin  regard  precipitates  of  uric  acid,  urates,  and 
oxalate  of  lime  as  very  rare. 

Specific  Gravity. — At  birth,  before  any  food  is  taken,  it 
varies  from  1,001-1,006  (Dohrn).  The  specific  gravity  at  the 
first  micturition  is  1,012  (Martin  and  Ruge),  then  we  find: 

1st-  3d  days,        ....     1009.7 
4th-  7th    "  ....     1004.7 

Sth-lOth    "  ....     1003.3 

(Martin  and  Ruge.) 

After  nursing,  the  specific  gravity  necessarily  varies  con- 
siderably with  the  nourishment.  In  children  who  presented 
normal  development,  Mine.  SchabanowTa  obtained  the  follow- 
ing- figures : 

Age.  Specific  Gravity.     Corresponding  to 


2    years 

1,012 

5»1* 

2|      " 

1,013 

17 

3 

1,011 

20 

4 

1,010 

39£ 

5 

1,012 

301 

6 

1,012 

41* 

r*            (i 

1,014 

30^ 

s 

1,016 

20. V 

84      " 

1,013 

37 
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to 


Age. 

Specific  1  rravity. 

Correspondin; 

9    years 

1,013 

39 

10    "    " 

1,010 

60 

11 

1,013 

39 

12 

1,014 

39 

13 

1,014 

:;-M 

The  specific  gravity  thus  increases  very  promptly  with  age, 
but  remains  less  than  that  of  the  urine  of  adults.  Camerer 
has  compared  the  specific  gravity  of  the  day  urine  with  that 
of  the  night. 


Age. 

Day  Urine. 

Night  Urine. 

Girl  of    2    years 

1,017 

1,016 

3|      " 

1,013 

1,017 

Boy  of    5i      " 

1,018 

1,020 

Girl  of    9 

1,015 

1,018 

«      11 

1,017 

1,019 

Urea  (absolute  amount).  —  The  urine  of  the  new-born 
before  nourishment  is  given,  contains  of  urea  0.4S5  milligm.  per 
100,  i.e.,  0.036  in  absolute  amount;  in  the  first  few  days,  0.80 
centigm.  in  the  24  hours;  a  little  more  than  1.0  gr.  after  the  3d 
week;  then  data  are  lacking-  until  the  second  year.  Schaba- 
nowa's  article  contains  the  most  accurate  estimates. 

Observations  in  children  undergoing  a  normal  increase  of 
weight. 

Mean  . 

Weight  of  A7Terage 

Body.  Lrea- 

lbs.  214  gr.  148 

"     244  "    155 

"     23i  "    200 

"     244  "    224 

"     33  "    217 

"     34  "    221 

"    414,  "    230 

"    45  "    2«;; 

"    41  "   274 

«     4!),  «    292 

"  614  "  306 

"  :.;  "  28'J 

"  584  "  294 

"  60  1  "  333 

"  60|  "  300 


Age. 

Water  Drank 
or  Ingested 
with  Food. 

2  y 

ears 

=  30 

24 
3 
4 
5 

a 

a 
it 
a 

324. 
33| 
414 
37 

6 

a 

45 

7 

it 

39 

8 

it 

34 

8i 

a 

41 

9 

a 

49 

10 

it 

61^ 

11 

a 

:;.;! 

11 

a 

41 

12 

a 

•     344 

13 

a 

38 

Urea  Com- 

iared  to  2  lbs. 

of  Weight. 

gr. 

tt 

15 

14 

a 

184 

a 
tt 

20i 
14 

a 

14 

a 

L2 

a 

13 

a 

15 

it 

13 

a 

104 

a 

10i 

a 

11 

a 

12 

a 

104 
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The  author  remarks  that  the  quantit}^  of  water  ingested 
does  not  influence  the  quantfly  of  urea — a  fact  that  is  contrary 
to  the  theory  according-  to  which  polyuria  secondarily  causes 
increased  excretion  of  urea.  The  same  figures  show  that  the 
absolute  amount  of  urea  increases  with  age,  hut  that  the  rela- 
tive proportion  to  the  weight  of  the  body,  after  having  in- 
creased to  the  age  of  four  years,  then  diminishes  constantly. 
This  is  also  expressed  by  Vierordt  when  he  says  that  there 
are  two  minima  corresponding  to  the  two  extremes  of  child- 
hood and  that  their  relation  to  the  maximum  (four  years)  is 
as  1 :  5 :  2. 

It  is  important  to  note  the  differences  between  the  nocturnal 
and  diurnal  excretion  of  urine.  It  has  been  said  that  certain 
cases  of  incontinence  were  caused  by  the  greater  concentration 
of  the  urine  at  night,  which  induced  irritation  of  the  bladder. 
It  is  seen  from  the  following  table  that  this  phenomenon  is 
normal  (Camerer). 

Day.  Night. 


Age. 

Total 
Urea. 

Percentage 
of  Urea. 

Percentage      Total 
of  Urea.         Urea. 

Girl  of    3^  years 

gr.    75| 

1.76 

2.13 

gr.    79£ 

Boy  of    5i      " 

"    111 

1.56 

1.93 

«      8? 

Girl  of  9 

"    136| 

1.15 

1.85 

"      85i 

«     n 

"    148£ 

1.61 

1.98 

"    105 

Uric  Acid. — During  the  first  few  da}7s  after  birth,  as  is 
well  known,  there  is  an  abundant  elimination  of  uric  acid  and 
urate  of  ammonia,  coming  from  the  infarctions  which  fill  the 
excreting  tubes.  The  proportion  of  uric  acid  is  much  greater 
in  the  nursling  and  child  than  in  the  adult  (Vierordt).  During 
the  first  period  of  life  the  proportion  of  uric  acid  to  urea  is 
much  greater  than  at  a  later  period.  This  is  explained  by  the 
slowness  of  oxidation  in  the  new-born,  whose  nutritive  activity 
is  only  slightly  developed. 

According  to  Ranke,  the  amount  of  uric  acid  in  24  hours  in 
a  girl  of  3  years  is  6^  gr.,  or  gr.  T4¥  to  2  pounds  of  the  weight 
of  the  body. 

Only  traces  of  extractive  matter  are  found  in  the  urine  of 
the  nursling.  The  albumin  which  is  present  in  one-third  of 
the  cases  during  the  first  week  (Martin  and  Ruge)  is  absent 
after  the  10th  day  (Cruse). 
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Chloride  of  Sodium  does  not  present  constant  proportions 
in  the  nursling;  it  increases  until  the  second  week,  and  then 
diminishes.  Then  the  relative  proportions  approximate  those 
in  the  adult. 

3-5  years,         .         gr.  118  daily  (Rumnel-Ulhe). 

6      "  .  99      "      (Mosler). 

11      "  .        .        159     "      (Mosler). 

Spasm  of  the  Bladder  (Bokai.)  I3 

1.  In  the  Neiv-born. — We  know  that,  in  the  adult,  the 
emotions  and  cold  act  upon  the  vesical  functions;  on  the  other 
hand,  we  also  know  the  tolerance  of  the  bladder  for  foreign 
bodies  when  the  mucous  membrane  is  healthy.  The  composi- 
tion of  the  urine  appears  to  have  little  influence  on  the  fre- 
quency of  micturition,  the  latter  resulting1  particularly  from 
the  sensibility  to  distention.  In  the  child,  and  especially  in  the 
new-born,  the  enormous  surface  of  the  body  relatively  to  the 
weight  increases  very  greatly  the  effects  of  external  tempera- 
ture upon  the  vesical  irritability.  As  soon  as  it  arrives  in  the 
bladder,  the  urine  newly  secreted  by  the  new-born,  being 
charged  with  urates  and  uric  acid,  produces  sometimes  a  pecu- 
liar irritation,  because  it  bears  chiefly  on  the  neck,  "independ- 
ently of  any  vesical  lesion,  of  any  modification  of  the  capacity 
of  the  bladder:  in  fact  the  secreted  urine  may  be  insufficient 
to  keep  the  salts  in  solution;  the  excessive  precipitate  pro- 
duces reflex  contraction  of  the  neck,  until  the  solution  is  com- 
plete" (Bokai). 

Bokai's  cystospasm  or  spasm  of  the  bladder  is  a  spas- 
modic contraction,  attributed  to  tbe  bladder,  but  really  affect- 
ing both  the  body  and  the  neck  of  the  organ.  It  is  a  colic 
with  tenesmus  in  which  the  latter  predominates,  inasmuch  as 
it  prevents  micturition. 

In  these  cases  lirsl  micturition  is  delayed  a  long  time  (two 
or  three  da\Ts),  the  infant  manifests  the  pain  which  ii  experi- 
ences by  repeated  cries,  constant  agitation,  sudden  flexions  of 
the  thighs  on  the  belly;  then  follows  a  distressing,  painful, 
abundant  micturition,  during  which  all  the  symptoms  increase 
and  then  cease.  "  There  is  not  retention  of  urine,  but  merely 
difficulty  of  evacuation." 

The  urine  voided  is  highly  colored,  and   leaves  upon  the 
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linen  and  prepuce  a  yellow  powder  of  uric  acid,  the  corpus 
delictum.  These  attacks  return  with  diminishing-  intensity 
for  two  or  three  days. 

The  diagnosis  of  this  vesical  colic  results  from  the  negative 
findings  on  examination  of  the  orifices  of  the  urethra  and  rec. 
turn,  which  should  always  be  made  after  birth.  The  ingestion 
of  warm  sugar  water,  an  enema,  and  warm  baths  rapidly 
relieve  the  affection  (Bokai). 

2.  In  Infants  under  Tivo  Years. — The  pathogeny  is  analo 
gous;  the  irritation  results  from  the  abundance  of  soluble 
products,  the  urates,  due  to  the  concentration  of  the  urine  by 
acute  respiratory  affections  and  fevers  (Bokai).  This  author 
admits  that  the  affection  is  produced  at  the  beginning  of 
rickets,  when  abundant,  clear  urine  is  eliminated. 

The  symptoms  are  more  distinct  than  in  the  new-born,  and 
we  notice  particularly  the  pain  at  the  moment  of  micturition. 
The  same  treatment  is  applicable  as  in  the  new-born. 

3.  In  Older  Children.  Pollakiuria. — Vesical  spasm  has 
also  been  described  in  childhood.  It  is  due  to  chilling  after  a 
cold  bath,  the  ingestion  of  certain  fruits,  drastic  purgatives, 
and  all  forms  of  genital  and  perigenital  inflammations. 

We  have  only  observed  non-painful  pollakiuria  in  nervous 
children,  generally  associated  with  slight  weakness,  in  two 
cases  with  a  catarrhal  condition  of  the  digestive  tract  and 
dilatation  of  the  stomach.  Sevestre  has  observed  it  in  younger 
children  at  the  period  of  dentition.  There  may  eATen  be  three 
micturitions  within  an  hour  after  eating;  the  symptoms  may 
last  months. 

The  diagnosis  of  these  disorders  is  aided  by  treatment 
(sedatives,  baths,  poultices),  to  which  they  yield  readily.  If 
the  affection  does  not  improve  at  once,  methodical  examina- 
tion of  the  urethra  and  bladder  should  be  made. 

Phimosis  sometimes  produces  pollakiuria  with  strangury. 
Stone  in  the  bladder  and  foreign  bodies  give  rise  to  similar 
but  more  persistent  symptoms;  rectal  prolapse  then  occurs 
(Henoch),  and  the  presence  of  mucus  and  pus  in  the  urine 
shows  the  existence  of  a  lesion. 

In  addition  to  the  plan  of  treatment  already  indicated,  we 
must  relieve  the  digestive  disorders  (constipation  or  diarrhoea) 
and  alkalinize  the  urine  when  the  urates  are  abundant.  Bokai 
advises  catheterism  when  the  paia becomes  too  severe. 
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Retention  of  urine  presents  nothing-  of  interest  in  the  child, 
but  we  must  note  the  retention  by  exaggerated  distention  in 
girls  who  have  not  obeyed  the  reiterated  desire  to  urinate 
(school  discipline). 


CHAPTER    II. 

NOCTURNAL  INCONTINENCE   OF  URINE. 

Nothing  is  more  common  than  this  disturbance  of  mic- 
turition, in  which  a  child,  apparently  normal  during-  the  day, 
for  years  passes  urine  involuntarily  at  night.  It  has  nothing 
in  common  with  the  incontinences  observed  at  all  ages  in  the 
course  of  acute  adynamic  diseases;  with  those  which  result 
from  lesions  of  the  cord  (tubercular  pachymeningitis,  trans- 
verse myelitis),  producing  paralysis  of  the  bladder  and  incon- 
tinence by  overflow;  nor  with  the  incontinence  of  the  idiot 
who  passes  urine  and  fasces  involuntarily  by  day  and  night. 
We  have  to  deal,  as  we  shall  see,  with  an  anomaly  independent 
of  every  spinal  or  urinary  lesion,  and  the  word  incontinence  is 
as  inexact  as  the  notion  which  is  generally  connected  with  it. 
There  is  not  a  constant  flow,  but  an  intermittent  emission,  a 
real  but  involuntary  micturition.  The  term  nocturnal  enure- 
sis, employed  in  England,  is  preferable,  still  better  is  the  term 
involuntary  nocturnal  micturition. 

Symptoms. 

The  symptomatology  is  very  simple.  The  incontinence  is 
sometimes  a  mere  sequel  of  the  normal  condition  of  early  in- 
fancj'.  At  first  it  is  supposed  that  the  child  is  simply  slow  in 
development,  but  it  is  soon  found  that  the  function  of  micturi- 
tion is  permanently  disturbed.  On  the  other  hand,  the  first 
years  often  present  nothing"  abnormal,  but  toward  the  age  of 
four  or  five  years  or  even  later — -after  an  acute  disease,  an  in- 
jury or  fright,  but  usually  without  any  apparent  cause — the 
incontinence  develops  with  as  much  persistency  and  tenacity 
as  in  the  preceding  variety.  Thenceforward  the  child  wets 
the  bed,  sometimes  in  a  regular  manner,  sometimes  with  more 
or  less  prolonged  remissions  or  exacerbations,  due  to  emotions 
or  changed  habits. 

Micturition  occurs  at  different  times.     Some  children  urin- 


Urinary  Neuroses  of  Childhood.  683 

ate  during  the  first  sleep,  which  is  the  most  profound  (Vogel),11 
others  toward  morning  (Trousseau),15  others  a1  any  time  dur- 
ing- sleep.  The  number  of  micturitions  is  variable,  but  rarely 
exceeds  three.  Each  child  has  its  own  habit  in  this  respect, 
but  the  striking  feature  is  the  slight  relation  between  the  quan- 
tity of  fluid  ingested  and  the  number  of  evacuations.  Waking 
the  child  exerts  a  variable  influence.  Some  children  will  thus 
avoid  involuntary  micturition,  but  often  the  incontinence  is  not 
modified.  The  patient  is  taken  out  of  bed,  empties  the  bladder 
completely,  but  hardly  has  he  fallen  asleep  again  when  he 
micturates  involuntarily  although  the  urinary  secretion  is 
much  less  copious  and  the  vesical  pressure  is  certainly  less 
than  it  was  two  hours  "before  (Wollheim  de  Fonseca).16 

We  repeat,  this  is  not  true  incontinence.  On  uncovering 
the  patient  during  sleep,  there  is  no  visible  flow  from  the 
meatus.  The  bladder  is  emptied  intermittently,  in  a  full 
stream  as  some  authors  say. 

With  regard  to  the  amount  of  urine  evacuated,  no  average 
can  be  furnished.  One  child  who  urinates  only  once,  wets  the 
clothing  very  slightl}T;  another  voids  such  a  large  quantity 
that  it  passes  through  the  mattress  to  the  floor;  the  quantity 
varies  from  one  night  to  the  other.  It  is  interesting  to  note 
the  amount  secreted  during  each  half  of  the  day,  when  the 
child  is  awakened  with  sufficient  frequency  to  make  nocturnal 
incontinence  impossible.  We  have  made  this  experiment  sev- 
eral times.  The  child  is  allowed  to  remain  in  bed  for  twelve 
hours,  the  night  being  assumed  as  equal  to  the  day.  The  total 
nocturnal  excretion  generally  has  been  less  than  the  diurnal 
excretion,  but  we  have  sometimes  seen  a  predominance  of  urine 
at  night.  In  two  cases  (girls  of  17  years  and  14  years)  the 
amount  eliminated  at  night  was  much  largerthan  that  passed 
during  the  day;  one  of  these  cases  does  not  inspire  us  with 
much  confidence,  because  she  was  watched  poorly  by  day  and 
neglected  several  times  to  colled  the  evacuations. 

At  first  we  were  tempted  to  attribute  the  incontinence  to 
this  relative  nocturnal  polyuria,  but  since  we  have  measured 
the  urine  of  normal  children  we  have  found  that  this  occurs 
frequently.  It  is  explained  by  the  proximity  of  the  hour  for 
retiring  to  the  dinner  time,  so  that  the  children  eliminate, 
during  sleep,  all  the  fluid  ingested  during  dinner. 

Patients  suffering  from  incontinence  sleep  in  two  very  dif- 
V— 44 
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ferent  ways.  Some  sleep  so  profoundly  that  they  can  hardly 
be  awakened,  and  they  rise  half  asleep  in  order  to  urinate. 
But  is  this  not  the  normal  condition  of  healthy  children? 
Others,  on  the  contrary,  are  in  constant  agitation;  they  move, 
uncover  themselves,  and  speak  so  as  to  disturb  their  neighbors. 

During  the  day  the  urinary  functions  of  the  patient  may 
be  perfectly  normal,  and  this  is  true  of  the  large  majority; 
the  patient  retains  his  urine  as  long  as  other  children  of  the 
same  age.  On  the  other  hand,  he  may  have  a  frequent  desire 
to  urinate,  which  must  be  satisfied  very  quickly.  Restrained 
by  the  discipline  of  the  schools,  he  often  fails  to  evacuate  a 
portion  of  the  vesical  contents.  There  are  thus  two  distinct 
varieties. 

The  character  of  these  children  has  been  but  little  studied. 
Bokai "  remarks  that  they  are  sad,  behind-hand,  which  he  at- 
tributes to  the  bad  treatment  they  receive  and  to  the  lack  of 
amour-propre  resulting  from  chastisement.  Their  external 
appearance  has  also  been  neglected  or  an  incomplete  and  erro- 
neous description  has  been  given.  Thus,  Vogel 18  and  Bohn  18 
describe  rickets  and  scrofula.  Onimus  attributes  to  them  a 
mean  appearance  and  a  poorly  developed  muscular  system. 
Others  describe  lymphatic  children  with  flabb}1-  muscles  and  a 
pale  complexion.  Trousseau  and  Mondiere  have  combated 
these  statements;   we  will  see  later  on  that  they  are  inexact. 

The  affection  runs  its  course  without  regularity,  sometimes 
disappearing  completely  for  months.  It  may  be  suppressed 
entirely  during  the  course  of  certain  acute  diseases  (eruptive 
fevers),  but  returns  during  convalescence. 

Complete  cure  is  seen  at  times  under  such  circumstances; 
this  may  happen  after  a  lively  emotion,  at  the  period  of  pu- 
berty, or  a  first  pregnancy.  The  recovery  is  often  progressive, 
and  the  patient  either  adopts  the  habit  of  leaving  the  bed  or 
has  learned  to  control  the  vesical  functions. 

Pathogeny. 

The  theories  of  incontinence  may  be  arranged  under  two 
heads,  the  psychical  and  the  physico-physiological. 

A. — J.  L.  Petit,19  analyzing  the  cerebral  condition  of  these 
children,  divides  incontinence  into  three  groups. 

1.  The  incontinence  of  children  who  are  too  lazy  to  rise  in 
order  to  micturate  at  the  first  warning. 
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2.  The  incontinence  of  those  who  sleep  so  profoundly  that 
the  sensation  which  precedes  the  desire  to  urinate  is  not  strong- 
enough  to  awaken  them  (this  is  explained  by  saying  that  the 
voluntary  contractility,  that  of  the  sphincter,  is  abolished  and 
the  organic  contractility,  that  of  the  bladder,  persists  alone, 
or  that  the  susceptibility  of  the  bladder  to  distention  by 
urine  is  diminished). 

3.  The  incontinence  of  those  wTho  dream  that  they  are  mic- 
turating. Henoch,  who  adopts  this  etiology,  compares  it  to 
nocturnal  pollutions  by  erotic  dreams. 

This  classification  is  very  ingenious,  but  we  do  not  think 
that  it  corresponds  to  the  actual  facts: 

a.  The  laziness  is  not  an  explanation,  because  we  must 
really  interpret  the  more  frequent  desire  to  urinate.  Pollaki- 
uric  children,  who  have  no  nervous  taint,  do  not  wet  the  bed. 
The  laziness  may  explain  the  persistence  of  the  trouble  but 
not  its  first  appearance,  b.  The  deep  sleep  is  merely  a  symp- 
tom of  the  cerebral  condition  of  these  subjects.  It  aids  invol- 
untary micturition,  but  this  is  a  disturbance  of  a  very  complex 
nature,  c.  Dreams  are  rare.  The  child  sometimes  dreams 
that  he  is  urinating,  but  this  takes  place  at  the  very  moment 
of  micturition,  and  is  then  the  mental  perception  of  an  actual 
occurrence.  The  dream  is  not  the  cause  but  the  effect  of  mic- 
turition. 

B.  1.  Disturbances  of  the  JFuscles  of  Urinary  Excretion. 
— a.  Vesical  Irritability  (Trousseau,  Vogel).  From  some  un- 
known cause  the  muscular  fibres  of  the  bladder  (detrusor 
urinae)  are  too  sensitive  to  distention  and  react  A'iolently. 
This  theory  is  based  chiefly  on  the  fact  that,  during  the  day, 
the  patients  void  a  si  ream  of  urine  of  remarkable  velocity 
and  that  the  penis  is  almost  always  erect  during  sleep  (?). 

In  only  one  case  have  we  noticed  this  phenomenon  of  erec- 
tion during  involuntary  micturition,  and  the  stream  of  urine 
has  not  presented  any  peculiarity.  A  more  important  factor 
is  the  frequent  desire  to  urinate  during  the  day,  which  some 
children  present.  In  them  we  must  admil  a  slighl  degree  of 
vesical  irritability,  but  they  never  suffer  from  diurnal  incon- 
tinence; they  are  merely  compelled  to  obey  an  imperative 
desire.  One  of  our  patients  passed  urine  involuntarily  during 
the  day,  but  only  after  meals,  when  she  went  to  sleep  during 
digestion.     This  vesical   irritability  also  exists  in  pollakiuries. 
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but  they  do  not  wet  the  bed.  Thus  there  is  something-  which 
sharply  distinguishes  them  from  those  suffering-  from  incon- 
tinence. Vesical  irritability  does  not  suffice  to  explain  the 
affection  under  consideration. 

b.  Atony  of  the  Urethral  Sphincter  (Trousseau,  Guyon). 
— In  these  cases  the  exploring  bougie  passes  freely  into  the 
membranous  portion  without  experiencing  the  ordinary  con- 
striction. We  have  never  observed  this  and  have  always  found 
that  in  boys  the  olive-shaped  tip  was  grasped  at  the  level  of 
the  terminal  portion  of  the  urethra.  We  may  also  remark  that 
if  atony  of  the  sphincter  system  were  the  real  cause,  girls, 
whose  muscular  apparatus  is  less  developed,  would  be  much 
more  subject  to  incontinence,  but  this  is  not  true  (Vogel,  Hyrtl, 
Henoch).  According  to  this  hypothesis,  incontinence  should 
develop  at  a  very  early  age  (this  is  not  constant)  and  should 
diminish  with  age  in  boys,  according  as  the  prostate  approaches 
its  full  development,  i.e.,  toward  the  tenth  or  eleventh  year 
(Dittel).  Instead  of  improving,  however,  incontinence  some- 
times appears  toward  the  age  of  five  or  six  years,  and  often 
increases  during  the  following-  years.  In  girls  it  is  some- 
times found  to  be  aggravated  at  the  approach  of  puberty. 
We  may  add  that  atony  is  contradicted  by  the  fact  that  febrile 
diseases,  which  weaken  the  body,  suppress  incontinence. 

Bokai  unites  these  two  theories  in  admitting-  a  lack  of 
equilibrium  between  the  two  vesical  forces  (destrusor  urinae 
and  sphincter). 

2.  Change  in  the  urine  whose  salts  are  so  excessive  as  to 
irritate  the  bladder.  Vogel  has  found  nothing  abnormal  in 
the  urine  which  he  has  examined,  and  examination  of  the 
specific  gravity  has  also  furnished  normal  figures. 

3.  We  will  merely  mention  the  lack  of  sensibility  of  the 
sphincter,  which,  according  to  several  authors,  explains  every- 
thing. The  children  feel  well,  even  too  well  during  the  day, 
since  they  have  frequent  desire  to  urinate;  why  should  they 
not  have  sensibility  during  the  night  ? 

4.  Major,  of  Canda  (Ziem),20  has  noted  incontinence  in  chil- 
dren in  whom  an  enlarged  tonsillar  system  interfered  with 
respiration  through  the  nose;  the  insufficiency  of  haematosis 
producing  carbonic-acid  poisoning,  is  the  cause  of  the  inconti- 
nence. My  friend  Balme  (Thesis,  Paris,  188S)  appears  to  ac- 
cept this  view,  but  himself  furnishes  the  real  solution  of  the 


Urinary  Neuroses  of  Childhood.  6$/ 

question  by  demonstrating,  in  his  cases,  that  this  adenoid  hy- 
pertrophy is  frequent  in  degenerated  individuals. 

Etiology. 

Trousseau  insisted  upon  the  relations  of  hysteria  and  epi- 
lepsy to  incontinence  of  urine.  He  thought  that  this  disorder 
was  sometimes  a  transformation  of  epilepsy,  something  like 
an  aborted  form.  This  comparison  is  a  forced  one,  inasmuch 
as  incontinence  has  no  other  relations  to  epilepsy  than  it  has 
to  all  the  neuroses  or  psychoses.  In  fact,  all  the  various  causes 
which  writers  have  imagined,  may  be  attributed  to  a  single 
one,  to  nervous  heredity  in  all  its  forms,  to  nervosisme  and 
degeneration  in  all  its  degrees. 

Examine  the  antecedents  of  all  these  children,  analyze  their 
somatic  characteristics, moral  tendencies  and  intellectual  apti- 
tudes, and  the  conviction  will  be  gained  quickly  that  they  all 
possess  a  common  taint,  nervous  heredity,  and  that  all  possess 
physical  and  psychical  stigmata. 

Heredity. — The  following  are  the  results  of  the  study  of  35 
cases  of  incontinence.  Nervous  heredity  in  all  its  forms  is  the 
chief  element  in  the  statistics.  Alcoholism  is  frequent  in  the 
father;  one  of  the  parents  was  violent,  hot-headed,  subject  to 
out  bursts  of  speech  and  action;  or  they  suffered  from  severe 
neuralgia,  violent  headache  at  the  vertex,  angina  pectoris,  all 
forms  of  disturbance  peculiar  to  neurasthenic  and  hypochon- 
driacal individuals.  Hysteria  is  found  in  the  mother.  A  spe- 
cial manifestation  which  we  have  often  found,  since  my  col- 
league Gibotteau  called  attention  to  it, is  dreaming  indifferent 
degrees,  from  1  lie  vivid  impression,  which  leaves  a  memory  on 
waking,  to  the  most  perfect  somnambulism  in  which  a  com- 
plex act  is  accomplished  but  not  remembered.  Convulsions 
in  the  relatives,  epilepsy,  mental  failure,  insanity  and  the  vari- 
ous deliriums,  should  be  noted;  also  slrabismus,  which  has 
such  intimate  relations  with  nervous  diseases.  But  in  order  to 
secure  these  data,  a  complete  family  history  must  be  obtained 
and  the  inquiries  pushed  beyond  the  immediate  family.  In 
fact,  we  often  find  the  most  distinct  stigmata  among  the  col- 
lateral branches,  the  uncles  and  aunts.  The  father  rarely 
visits  the  hospital  and  the  mother  does  not  like  1<>  mention 
the  nervous  phenomena  from  which  she  has  suffered.    Similar 
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heredity  of  incontinence,  either  from  a  parent  to  the  child  or 
from  an  uncle  or  aunt  to  the  nephew,  is  very  frequent.  It  is 
associated  often,  hut  not  constantly,  with  the  other  above- 
mentioned  manifestations.  The  latter  may  diminish  and  even 
disappear,  and  the  incontinence  is  transmitted  alone  as  the 
last  trace  of  a  nervous  heredity  whose  other  features  are  ex- 
tinct. 

It  is  no  less  interesting-  to  study  the  other  children  in  the 
family.  We  are  informed,  as  a  general  thing,  that  the  brothers 
and  sisters  of  the  incontinent  patient  have  had  some  interest- 
ing functional  anomalies.  One  of  Gibotteau's  observations  is 
instructive  from  this  point  of  view.  In  a  family,  two  children 
(girl  and  boy)  wet  the  bed,  two  sisters  had  had  convulsions; 
one  brother  is  sly,  bizarre,  with  the  peculiar  look  of  the  ner- 
vous, all  the  others  are  nervous  and  mean.  In  another  fam- 
ily one  brother  has  strabismus,  or  the  other  children  are  emo- 
tional and  excitable  to  a  high  degree,  or  they  are  backward, 
unintelligent,  began  to  walk  at  a  late  period;  they  are  weak- 
minded  or  even  idiotic.  All  the  nervous  stigmata  thus 
appear  isolated  or  united,  convulsions,  chorea,  night  terrors, 
mental  weakness,  or  imbecility. 

Personal  Antecedents;  Somatic  and  Merited  Character- 
istics.— Finally,  the  study  of  the  patient  himself  furnishes 
more  than  one  lesson.  In  early  infancy  he  may  have  had  con- 
vulsions or  night  terrors,  then  he  began  to  walk  at  a  late 
period. 

His  physiognomy  is  often  very  characteristic,  sometimes 
emotional  and  timid,  with  slight  protrusion  of  the  eyes,  some- 
times dull  and  inert,  or  suspicious  and  shy.  The  face  and 
skull  may  be  asymmetrical;  the  hairs,  set  improperly,  form  a 
double  vertex  (Fere  considers  this  a  trace  of  an  error  of  de- 
velopment of  the  cephalic  extremity  of  the  vertebral  canal) 
and  descend  very  far  on  a  low  forehead.  The  palatine  arch  is 
very  pointed  and  deeply  excavated.  The  superior  dental  arch 
is  retracted  and  consequently  produces  a  more  or  less  marked 
prognathous  effect.  The  teeth  are  uneven,  pointing  in  all  di- 
rections and  imbricated.  The  conchas  of  the  ears  are  poorly 
formed,  inserted  into  the  skull  like  a  handle,  with  a  sessile  lobe. 
The  genital  organs  sometimes  present  anomalies  (phimosis, 
delayed  descent  or  small  size  of  the  testicles,  congenital  hernia). 
These  are  the  somatic  stigmata  assigned  to  degenerated  indi- 


Urinary  Neuroses  of  Childhood.  689 

viduals  (Morel.  Magnan,  Legrain),  but  they  arc  usually  slight 
and  few  in  number,  and  must  be  sought  for. 

The  intellectual  and  moral  characteristics  of  these  children 
are  also  worthy  of  being"  noted,  and  from  this  point  of  view 
they  may  be  divided  into  two  distinct  classes.  One  class  in- 
cludes weak,  backward  children  and  idiots  (epileptic  or  not); 
these  are  rare  in  our  hospitals  and  constitute  the  incontinent 
patients  of  asylums.  The  other  class  includes  intelligent  but 
emotional  children,  who  dream  at  night,  are  restless  during 
sleep,  ashamed  of  their  incontinence,  desire  to  be  cured,  and 
submit  voluntarily  to  treatment;  some  are  undisciplined,  of 
annoying  vivacity,  and  are  feared  by  the  family;  others  are 
mischief-makers,  liars,  braggarts. 

These  characteristics  appear  to  us  to  be  important,  and  we 
cannot  entertain  Bokai's  opinion,  who  considers  the  condition 
of  timidity,  "of  moral  and  intellectual  depression"  of  these 
patients  as  the  result  of  the  incontinence;  "maltreated  by 
their  parents,  lying  on  a  hard  bed,  frequently  punished,  it  is 
not  astonishnig  that  they  remain  backward." 

Nature  of  Incontinence. — We  regard  involuntary  noc- 
turnal micturition  as  a  stigma  of  nervous  heredity.  It  is,  in 
a  measure,  a  benign  stigma,  because,  although  it  may  coincide 
with  profound  intellectual  degeneration,  resulting'  from  grave 
psychical  heredity,  it  is  also  the  manifestation  of  mild  nervous 
heredity,  of  benign  nervosisme.  It  may  even  be  completely 
isolated  as  the  last  trace  of  this  heredity.  [The  search  for  in- 
continence of  urine  in  the  antecedents  of  adult  cases  of  nerv- 
ous disease  often  gives  positive  results.  We  have  not  made  a 
very  extensive  investigation,  but  may  note,  among  others, 
the  following-  instances:  1.  A  man  suffering  from  transverse 
myelitis,  one  brother  wet  the  bed  until  the  age  of  15  years;  2. 
A  paraplegic  of  15  years,  his  brother  wet  the  bed  until  the  age 
of  S  years;  3.  An  hysterical  alcoholic  of  17  years,  had  inconti- 
nence until  12  years  old.  Observations  among  degenerated 
individuals  very  often  show  the  same  thing.  Dr.  Lament,  in- 
ternc  in  theCVntral  Infirmary  of  the  Prisons,  has  found  incon- 
tinence of  urine  several  limes  during  1  he  childhood  of  degen- 
erated criminals.  Dr.  Legrain,  Physician-in-Chief  at  Vaucluse, 
has  observed  it  more  frequently  and  better  developed  among 
intelligent  degenerated  individuals.] 

To  heredity,  also,  we  may  attribute  generally  the  incon- 
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tinence  of  boys  suffering*  from  phimosis,  from  hypertrophy  of 
the  tonsillar  apparatus  (at  least  in  the  cases  under  our  ob- 
servation), from  congenital  lesions  of  the  heart  (Day).21  We 
admit,  however,  that  the  disorder  may  be  excited  by  an  acute 
disease  (scarlatina),  \>y  bad  hygienic  conditions  (coffee  drink- 
ing before  retiring),  by  general  weakness,  by  adhesion  of  the 
prepuce. 

From  our  previous  remarks  we  will  understand  how  im- 
probable is  the  notion  which  attributes  nocturnal  incontinence 
to  a  local  disorder  of  the  bladder. 

The  affection  is  central,  it  results  from  improper  function 
of  the  nervous  centres,  it  is  there  that  we  must  search  for  the 
cause.  The  emotions,  the  various  perturbations  of  the  nervous 
system,  excite  a  very  lively  and  immediate  action  upon  the 
vesical  function,  "the  bladder  is  the  mirror  of  the  soul" 
(Born).  We  will  not  be  astonished,  therefore,  to  find  it  disor- 
dered in  an  individual  characterized  by  exaltation  or  lack  of 
equilibrium  of  the  nervous  system. 

The  desire  to  urinate  results  from  the  sensibility  of  the 
bladder  to  distention  (Guyon,  Duchastalet).  Micturition  is 
effected  by  the  simultaneous  action  of  the  vesical  fibres  which 
contract  and  of  the  urethral  sphincter  which  relaxes.  At  the 
present  time  we  accept  the  notion  that  this  second  part  of  the 
phenomenon  is  an  act  of  inhibition.  In  the  normal  condition 
it  is  commanded  and  regulated  by  the  will.  Hitherto  mention 
has  been  made  only  of  the  spinal  centres  of  micturition,  but 
it  is  evident  that  the  brain  also  contains  such  centres,  since 
the  will  can  produce  micturition  apart  from  every  desire,  and, 
on  the  other  hand,  can  prevent  or  arrest  it  despite  this  sensa- 
tion. 

At  night,  during  sleep,  when  the  bladder  has  acquired  a 
certain  tension,  the  desire  makes  itself  felt  (for  if  one  happens 
to  awake,  micturition  is  usually  necessary),  but  hy  a  reflex 
unconscious  act  the  sphincter  system  contracts  and.  prevents 
emission.  In  the  incontinent  child  this  reflex,  of  superior  ori- 
gin, is  wanting;  the  brain  does  not  rule  the  cord.  The  patient 
sleeps  too  profoundly  to  accomplish  this  act :  the  spinal  reflex 
of  micturition  alone  is  produced  and  evacuation  takes  place. 
It  will  recur  as  soon  as  the  vesical  tension  has  acquired  a 
degree  capable  of  exciting  the  same  reflex.  Nocturnal  invol- 
untary micturition  is  therefore  an  anomaly,  a  vice  of  function 
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of  the  nerve  centres  during  sleep.  Some  children  evacuate 
the  bladder  at  the  slightest  pressure,  and  wet  the  bed  three 
or  four  times  during  the  night;  in  others  the  cord  reacts  only 
to  a  greater  tension. 

If  the  conditions  of  sleep  are  modified,  if  the  child  awakes 
before  the  tension  has  reached  its  maximum,  the  incontinence 
will  not  take  place.  The  acute  disease  which  disturbs  sleep, 
stops  drinking  at  night,  and  diminishes  the  urinary  secre- 
tion, acts  in  this  way.  If  phimosis  exaggerates  the  spinal  re- 
flexes, the  liberation  of  the  more  or  less  inflamed  glans  re-estab- 
lishes the  equilibrium  of  the  nerve  centres,  and  the  nocturnal 
micturition  ceases.  If  an  exaggeration  of  sensibility  in  the 
posterior  urethra  is  produced  by  any  means  (catheterization, 
electrization),  the  arrival  of  the  urine  there  produces  an  im- 
pression sufficiently  active  to  awaken  the  child.  From  this 
moment  he  assumes  the  habit  of  rising  and  urinates  while 
awake.  Little  by  little  the  urethral  sensation  ma}'  produce 
the  cerebral  reflex  and  contraction  of  the  sphincter  without 
awaking.  Recovery  is  then  assured,  and,  as  if  by  the  same 
reflex  activity,  the  sphincter  contracts  so  much  better  the 
stronger  it  is. 

Emotions,  the  dread  of  public  chastisement,  produce  the 
same  effect  by  the  nervous  perturbation  to  which  they  give 
rise  and  by  a  simple  effort  of  the  will. 

Diagnosis.    Symptomatic  Incontinence. 

1.  General  Weakness. — Acute  diseases  are  followed  some- 
times by  incontinence  which,  concealed  more  or  less  during 
the  day  by  frequent  voluntary  micturition,  appears  at  night 
in  all  its  intensity.  This  form  is  due  to  the  weakness  of  con- 
valescence. It  yields  readily  to  tonic  treatment,  and  differs 
by  its  mildness  and  by  the  good  effect  of  tonics  from  the  form 
which  has  hitherto  interested  us.  The  children  who  are  at- 
tacked are  often  free  from  all  heredity. 

2.  A  Ibuminuria  and  Pollakiuria. — The  change  in  the  urine 
and  the  resulting  vesical  irritation  may  produce  incontinence 
in  a  feeble  child  who  does  not  awaken  spontaneously.  Day 
reportssuch  cases.  A  child  of  nine  years  is  attacked  by  ana- 
sarca after  measles,  which  had  been  followed  by  whooping- 
cough  and  scarlatina.  Diurnal  and  no1  urnal  inconl  inence  then 
appeared.     The  urine  contained  a   large  amount    of  albumin 
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and  had  a  specific  gravity  1,020;  it  was  very  pale,  frothy,  acid; 
contained  a  few  cells ;  no  fever.  Under  a  milk  diet  the  incon- 
tinence disappeared,  at  first  during-  the  day,  later  at  night. 
The  albumin  disappeared  entirety.  The  child  remained  well 
for  several  months,  then,  during  the  winter,  the  albuminuria 
and  frequency  of  micturition  reappeared. 

Henoch  mentions  incontinence  in  the  course  of  diabetes 
or  nephritis,  but  this  has  not  come  under  my  observation. 

3.  Urinary  calculi  rarely  produce  nocturnal  incontinence 
alone.  The  local  pains  and  the  changes  in  the  urine  suffice  to 
direct  the  examination  and  prevent  error.  Yet  cases  are 
known  in  which  treatment  was  directed  for  a  long  time 
against  the  incontinence  alone.22  Urethral  calculus  causes 
permanent  incontinence. 

Examination  of  the  bladder  with  a  metallic  explorer  and 
rectal  touch  are  necessary  in  order  to  diagnose  vesical  calculus. 

4.  Diseases  of  the  Cord. — Remak23  reports  three  cases  of 
locomotor  ataxia  in  children,  a  girl  of  12  years  and  two  boys  of 
14  years  and  16  years,  who  suffered  for  a  time  from  nocturnal 
incontinence.  In  two  cases  this  was  converted  into  diurnal 
and  nocturnal  incontinence  at  the  end  of  several  months;  in 
the  third  the  incontinence  recovered  spontaneously. 

The  diagnosis  of  these  three  cases  was  not  doubtful  because 
they  were  constantly  under  observation;  but  it  is  probable 
that,  for  a  time,  the  presence  of  incontinence  alone  might  have 
caused  hesitation.  In  such  cases  the  careful  examination  of 
the  reflexes  and  the  study  of  the  movements  will  enable  us  to 
discover  the  spinal  lesion. 

5.  Incontinence  from  overflow  is  rare  in  children  apart 
from  lesions  of  the  cord  (Pott's  disease,  transverse  myelitis). 
A  very  curious  cause  has  been  noted  by  Hennig.24  According 
to  this  author,  it  is  found  in  certain  chronic  diseases  that  the 
abundant  perspiration  produces  such  constipation  that  enor- 
mous quantities  of  hard  fasces  accumulate  in  the  rectum,  and 
cannot  be  removed  by  enemata  or  purgatives.  As  a  result 
the  bladder  is  poorly  emptied,  becomes  distended,  and  evacua- 
tion occurs  constantly  in  drops,  especially  in  boj's.  The  diag- 
nosis is  made  by  rectal  touch.  In  order  to  effect  a  cure  it  is 
sometimes  necessary  to  scoop  out  the  fasces  with  a  spoon,  and 
later  to  perform  massage  of  the  large  intestine  in  order  to 
prevent  the  return  of  the  constipation. 
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6.  Incontinence  sometimes  occurs  from  malformations  of 
the  bladder,  urethra,  or  ureter,  but  it  is  constant,  drop  by 
drop,  and  will  not  give  rise  to  error. 

7.  In  rare  cases  children  simulate  nocturnal  incontinence. 
We  must  be  on  our  guard,  and  if  this  is  suspected,  not  hesitate 
to  use  threats  and  painful  measures  of  treatment. 

Treatment. 

The  adoption  of  treatment  should  be  preceded  by  a  thor- 
ough examination  of  the  genital  organs  and  adjacent  parts." 
It  is  particularly  useful  to  examine  for  inflammations  in  the 
vicinity  (vulvitis,  balanoposthitis,  rectal  fistula,  ascarides)  and 
genital' anomalies  (phimosis,  preputial  adhesions).  The  cure 
of  these  affections  by  medical  or  surgical  means  suffices  to 
relieve  the  incontinence.  Catheterization  with  an  exploring 
bougie  with  an  olive  tip,  of  a  diameter  conformable  to  the 
child's  meatus,  will  determine  the  permeability  of  the  urethra 
and  neck  of  the  bladder.  Exploration  of  the  bladder  eliminates 
the  presence  of  calculi.  Finally,  we  must  satisfy  ourselves  of 
the  absence  of  a  spinal  or  cerebral  lesion. 

When  convinced  of  the  absence  of  any  external  cause  and 
of  the  spontaneity  of  the  nocturnal  disorder,  we  find  ourselves 
confronted  by  a  series  of  measures  as  numerous  as  they  are 
discouraging.  Although  their  value  is  very  unequal,  any  one 
of  them  occasionally  may  produce  recovery.  The  following 
are  the  principal  ones. 

1.  Medicinal. — The  list  is  infinite.  Antispasmodics  (bro- 
mides, belladonna)  against  the  irritation;  muscular  excitants 
(strychnia,  ergot);  and  tonics  (iron, arsenic)  against  the  weak- 
ened general  condition;  alkalies  (bicarbonate  of  soda)  against 
the  acidity  of  the  urine. 

Trousseau  recommended  belladonna  or  nux  vomica  accord- 
ing as  the  bladder  was  loo  conl  rad  ile  or  the  sphincter  insuffi- 
cient. The  rides  for  administration  were  formulated  by  him 
and  stated  precisely  by  Picard  (-*  Prog,  med."  1SSG) :  "Trousseau 
began  by  giving-  one  pill  of  extr.  belladonnas,  gr.  \  al  night 
on  retiring",  for  several  days.  Then,  without  regarding  the 
cessation  or  persistence  of  the  affection,  he  increased  gradually 
the  dose  of  the  drug  until  lie  reached  1,  2,  or  even  3  grs. 
This  was  continued  for  a  month  or  two,  when  recovery  was 
effected,  even  if  intolerance  had  not  been  produced. 
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"Nux  vomica  is  administered,  in  children,  under  the  form 
of  syrup  of  strychnia  (7  grs.  to  3  ounces  syrup). 

"  In  children  of  five  to  ten  years  we  begin,  on  the  first  day, 
with  two  teaspoonfuls,  one  in  the  morning',  the  other  in  the 
evening,  for  two  days.  If  this  dose  is  tolerated  well,  an  addi- 
tional teaspoonful  is  given  after  an  interval  of  two  days,  i.e., 
three  teaspoonfuls  are  given  for  two  days.  Then,  after  an- 
other interval  of  two  days,  four  teaspoonfuls  are  administered, 
and  thus  increased  up  to  six,  care  being  taken  that  the  inter- 
val between  the  doses  is  measured  accurately. 

"  When  this  dose  is  reached,  a  dessertspoon  is  substituted 
for  the  teaspoon,  and  at  length,  following  the  same  rules,  we 
reach  six  dessertspoonfuls  (  3  ij.  syrup,  gr.  ss.  sulphate  of 
strychnia).  Finally,  the  dessertspoon  is  replaced  by  a  table- 
spoon, and  the  dose  increased,  giving  5  2,  3,  4  syrup,  i.e.,gv.  £, 
-^q,  and  finally  gr.  i.  strychnia.  After  the  age  of  ten  years 
we  begin  with  a  dessertspoon  and  finally  administer  in  the 
same  way,  3  6|  syrup,  i.e.,  gr.  iss.  of  the  active  principle." 

Bradbury  has  obtained  some  success  with  chloral.  Tinct. 
rhois  aromat.  has  succeeded  in  our  hands  in  several  cases. 

2.  Hygienic  (frequent  waking,  tonics,  salt-water  baths, 
douches,  restriction  of  fluids). — These  means  should  not  be 
neglected,  but  usually  they  alone  do  not  suffice;  they  are 
merely  adjuvants. 

3.  Mechanical  (compressors,  obturators). — Brutal  and  use- 
less measures. 

4.  Surgical. — Repeated  catheterization.  This  measure  will 
not  give  permanent  results  unless  repeated  often. 

5.  Electrical. — Only  the  induced  current  has  been  used. 
Hertzker  and  Fieber  apply  it  externally,  one  pole  to  the  sa- 
crum, another  upon  the  symphysis.  Ultzmann  places  one  pole 
in  the  vagina  or  rectum,  the  other  upon  the  perineum  or  hypo- 
gastrium.  Seeligmueller  stimulates  more  directly  by  introduc- 
ing into  the  urethra  a  brass  wire,  1  cm.  long,  which  is  covered, 
and  forms  the  negative  electrode;  the  positive  pole  is  applied 
upon  the  symphysis.  Erb  applies  the  positive  pole  over  the 
lumbar  spine,  the  negative  to  the  perineum  (one  to  two  min- 
utes), then  closes  the  sitting  by  introducing  a  metallic  rod  2  cm. 
long  into  the  urethra  of  boys  or  applying  a  sponge  (one  to  two 
minutes)  between  the  labia  majora  of  girls.  This  second  part 
of  the  operation  should  excite  some  pain.    Guyon  introduces,  in 
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boys,  a  metallic  olive  as  far  as  the  membranous  portion,  and  con- 
nects it  with  the  negative  pole;  the  other  pole  is  placed  on  the 
symphysis;  in  girls  the  tip  is  applied  to  the  neck  of  the  blad- 
der. The  current  should  be  weak,  the  interruptions  few,  and 
the  sitting's  one  to  two  minutes  in  duration.  This  method  has 
given  us  some  complete  successes,  improvements,  and  two  ab- 
solute failures. 

6.  Mental. — "Vogel  and  Henoch  insist  on  the  efficacy  of  cer- 
tain measures  which  attempt  to  produce  a  violent  emotion 
and  to  strike  the  child's  imagination.  The  admission  to  hos- 
pital, various  modes  of  punishment,  and  painful  subcutaneous 
injections  act  in  a  psychical  manner. 

Liebault,25  starting-  from  these  results  and  from  the  idea 
that  the  disorder  is  psj'cho-physiological  (diminution  of  the 
perceptive  faculty  of  the  brain),  has  applied  the  method  of 
hypnotic  suggestion  in  favor  at  the  Nancy  school  to  77  incon- 
tinent children  between  the  ages  of  3  and  18  years.  This  has 
effected  a  large  number  of  cures  (23  after  one  or  two  sittings, 
23  after  several  sittings,  10  after  prolonged  treatment).  "  The 
older  the  patients  were,  the  greater  were  their  chances  of  re- 
covery." 

This  method  is  a  logical  one,  and  we  accept  fully  Liebault's 
conclusions.  We  should  adopt  the  plan  advocated  by  Bern- 
heim  in  his  book  on  suggestion,  care  being  taken  to  free  the 
child  from  every  fear.  More  or  less  complete  sleep  usually  is 
produced  very  quickty.  It  is  well  to  multiply  attempts  at 
1  he  same  sitting,  to  waken  the  child  and  put  him  to  sleep  sev- 
eral times  in  succession,  then  to  suggest  a  simple  order  which 
is  to  be  performed  on  awaking.  When  the  training  is  suffi- 
cient, the  child  is  ordered  to  rise  and  urinate  at  a  certain  hour, 
then  little  by  little  the  hour  is  delayed,  the  child  being  forbid- 
den to  wet  the  bed.  The  injunction  is  carried  out  very  regu- 
larly. We  will  not  enter  into  an  analysis  of  these  complex 
phenomena,  because  the}'  present  nothing  peculiar  to  child 
hood.  We  have  experimented  with  this  method  only  upon 
three  children  under  very  unfavorable  conditions.  In  one  case 
we  were  unable  to  obtain  sleep,  in  two  others  the  sleep  was  so 
profound  that  none  of  our  orders  was  carried  out;  ;ill  three 
patients  were  unintelligent.  My  colleague,  Gibotteau,  was 
more  successful  in  two  of  our  cases. 
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Case  I.  (personal).  Nocturnal  Incontinence  in  a  Degen- 
erated, Nervous  Individual;  Nocturnal  Polyuria;  Direct 
Similar  Heredity;  Dreams  and  Nightmare. — Camille  D., 
set.  17  years.  Hereditary  antecedents:  Father  incontinent 
until  the  age  of  10  years;  mother  tubercular,  extremely  emo- 
tional, hypochondriacal,  multiple  neuralgias;  brother  tuber- 
cular, taciturn  and  egoistic,  dreams  of  animals.  Personal 
antecedents :  Incontinence  from  infancy,  intermittent  prior  to 
menstruation,  constant  since  that  period  (14  years).  Treated 
without  success  by  urethral  electrization,  belladonna,  douches, 
str\-chnine;  during  electrical  treatment,  did  not  wet  the  bed  for 
three  nights  in  succession.  Present  condition :  A  large,  well- 
developed  girl,  extremely  emotional,  weeping  every  moment; 
slight  facial  asymmetry;  ears  sessile,  no  hysterical  signs.  Dur- 
ing the  day  she  urinates  four  or  five  times,  the  quantity  normal 
(  3  16-25  in  8  to  10  hours).  She  wets  the  bed  at  least  three 
times  a  night,  as  she  wakes  at  12  o'clock,  2  to  3  o'clock,  and 
8  o'clock,  and  finds  herself  wet  each  time.  The  night  urine, 
collected  upon  waxed  cloth,  measures  3  25-2T  in  10  hours.  If 
she  remains  awake  at  night,  she  rises  often  in  order  to  urin- 
ate, but  as  soon  as  she  falls  asleep,  she  begins  to  secrete 
freely,  and  is  always  very  wet  on  awaking  (she  never  has  an 
urgent  desire).  Dreams  or  menstruation  have  no  influence 
on  the  incontinence.  Sleep  is  heavy,  disturbed  only  b3r  the  dis- 
comfort due  to  the  wet;  frequent  nightmares,  during  which 
she  sees  dogs  who  bite  her. 

In  May,  1887,  Dr.  Baudron  employed  urethral  faradization 
for  a  few  minutes  every  other  day.  After  the  eighth  sitting, 
she  wet  herself  only  in  the  second  half  of  the  night,  and  several 
times  not  until  after  4  o'clock.  She  awoke  spontaneously  more 
often  than  before,  but  after  a  month's  treatment  she  became 
accustomed  to  the  faradization  (which  had  produced  slight 
urethritis)  and  the  incontinence  was  as  severe  as  before. 

In  January,  1889,  she  is  in  the  same  condition,  more  nerv- 
ous and  depressed  than  ever. 

Case  II.  Nocturnal  Incontinence  from  Infancy;  Nervous 
Heredity;  Somatic  Stigmata;  Weak  Constitution. — Louis 
P.,  £et.  34  years.  Hereditary  antecedents:  Father  subject  to 
violent  migraine,  threatened  to  kill  his  wife,  alcoholic  excesses 
without  drunkenness.  Mother  tuberculous.  No  nervous  dis- 
orders in  collateral  branches.     Personal  antecedents:    Born 
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prematurely;  poorly  nourished  by  the  nurse,  ate  solid  food  a1 
an  early  period,  severe  diarrhoea  when  \\  years  old.  Has 
always  wet  the  bed,  incontinence  of  faeces  until  the  age  of  2 
years.  Present  condition:  Child  lean,  pale,  poorly  developed; 
chicken  breast  without  rachitis  of  the  limbs;  cranial  asym- 
metry, lobe  of  ear  sessile,  palatine  arch  vaulted  and  deep.  Left 
testicle  at  the  ring;  no  urethral  anomaly.  The  bed  often  wet 
half  an  hour  after  falling"  asleep.  During  the  day  the  desire 
to  urinate  is  sudden  and  imperative.  Intelligence  normal; 
very  emotional.  Treatment:  A  single  faradization  was  fol- 
lowed by  very  violent  spasm  of  the  neck  of  bladder,  preventing 
micturition  for  four  or  five  hours  and  yielding  spontaneously. 
Measles  contracted  in  the  ward  prevented  his  return  to  the 
Policlinic. 

Case  III.  Nocturnal  Incontinence;  Similar  Collateral 
Heredity;  Somnambulism  in  the  Father. — Bertha  S.,  set.  3 
years.  Hereditary  antecedents:  Father  nervous,  somnam- 
bulist until  age  of  25  years;  still  talks  occasionally  during 
sleep.  Mother's  cousin  suffers  from  nocturnal  incontinence. 
Personal  antecedents:  Bottle-fed  child  until  age  of  2  years, 
passed  a  little  urine  involuntarily  during  the  day;  inconti- 
nence every  night.  Present  condition :  Child  well  formed,  in- 
telligent, very  timid;  cannot  retain  urine  during  period  neces- 
sity for  examination.  Wets  the  bed  after  11  o'clock  and  after 
midnight;  when  awakened  she  urinates  very  little,  but  appears 
to  secrete  much  more  freely  as  soon  as  she  falls  asleep.  Is 
awakened  with  difficulty,  but  is  very  restless  and  in  danger  of 
falling  out  of  bed.  Drinks  a  good  deal  in  the  day,  and,  on  re- 
tiring,  a  quarter  glass  of  cider.  Treatment:  Cold  douches  to 
the  perineum,  night  and  morning;  syrup  of  iodide  of  iron. 
After  a  few  days  she  ceases  to  urinate  at  night,  and  retains 
urine  much  longer  during  the  day.  During  a  bronchil  is,  treat- 
ment w;is  suspended  and  the  incontinence  returned;  an  at- 
tack of  measles  prevented  her  return. 

Case  IV.  Nocturnal  Incontinence  in  a  Brother  and 
Sister;  Nervous  Heredity,  Strabismus,  Chorea;  Cure  of 
Incontinence  by  Measles. — Hereditary  Antecedents:  Fat  her 
very  nervous,  subject  to  tremor  and  attacks  of  anger;  did  not 
walk  until  the  age  of  5  years.  Mother  very  emotional,  violenl 
fits  of  anger;  12  children,  of  whom  ."1  are  alive;  several  are 
nervous  and  excitable:  one  hoy  we1  the  bed  until  the  age  of 
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4  years  and  soiled  himself  during-  the  day;  was  cured  by 
measles.  One  girl  of  8  3'ears  had  chorea  last  year;  wet  the 
bed  until  3  j^ears  old,  when  she  was  cured  by  measles;  this 
child  is  thin,  and  has  right  internal  strabismus. 

Case  V.  Nocturnal  Incontinence  in  a  Girl  of  19  since  the 
Age  of  5  Years;  Convulsions  during  Childhood;  Cured 
by  Suggestion. — H.  G.,  set.  19  years.  Hereditary  antecedents : 
Father  subject  to  attacks  of  anger,  disorderly.  Mother  and 
sisters  healthy,  not  hj'sterical.  Personal  antecedents :  At  age 
of  5  years  febrile  disease  lasting  three  months,  with  frequent 
convulsions;  rarely  wet  the  bed  before  this  time.  Present  con- 
dition: Since  then,  incontinence  several  times  a  night.  Some- 
times wets  herself  during  the  day;  the  menses  arrest  the  in- 
continence. Very  profound  sleep.  No  signs  of  degeneration; 
girl  vigorous,  emotional,  weeps  easily,  slight  exophthalmus, 
left  ovaralgia,  frequent  temporal  headache.  First  improved 
by  few  sittings  of  faradization;  then  treated  by  suggestion 
and  cured  by  Dr.  Gibotteau. 

Case  VI.  Incontinence  from  General  Weakness;  Re- 
covery by  Tonics. — A.  C,  aet.  8  years.  Hereditary  anteced- 
ents :  Father  phthisical,  mother  vigorous,  one  brother  rachitic. 
Personal  antecedents :  Born  at  full  term,  nursed  at  the  breast, 
has  always  been  delicate.  Last  winter,  as  the  result  of  priva- 
tion, began  to  wet  the  bed  and  the  disorder  increased  gradu- 
ally. Present  condition :  She  urinates  generally  before  mid- 
night and  toward  4  o'clock;  waking  her  has  been  useless, 
although  sleep  is  light.  Never  wets  herself  during  the  day, 
although  the  desire  to  urinate  is  always  pressing.  The  child 
is  pale,  nervous,  intelligent,  evidently  weak  and  poorly  nour- 
ished. Treatment :  Cold  ablutions  to  the  perineum,  dry  rub- 
bings, syrups  of  iodide  of  iron,  gentian ;  recovery. 

Case  VII.  Nocturnal  Incontinence;  Similar  Collateral 
Heredity;  Recovery  from  Entrance  into  the  Hospital. — F. 
C.  Hereditary  antecedents :  Father  alcoholic,  mother  nervous, 
emotional,  paternal  aunt  had  incontinence  until  marriage  (18 
years).  Personal  antecedents:  Bottle  fed,  no  ailments,  in- 
continence from  infancy.  Nothing  found  in  the  genital 
organs.     No  incontinence  during  the  stay  in  the  hospital. 

Case  VIII.  Incontinence,  Nervous  Heredity. — R,.  D.,  xt. 
44-  years.  Mother  had  chorea  at  10  years,  somnambulism 
since  childhood,  hysterical  since   marriage.     Paternal  uncle 
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had  convulsions  and  atrophic  paralysis  of  one  limb.     Sister 
heall  by. 

The  patient  very  small,  feeble  no1  very  intelligenl  ;  pre- 
putial adhesions  and  slight  phimosis.  Rupture  of  the  adhe- 
sions produced  a  temporary  effect.  Neither  general  Ionic 
1  real  ment  nor  suggesl  ion  were  beneficial,  and  the  child  ceased 
his  visits  to  the  Policlinic. 

Case  IX.  Incontinence  in  the  Father  and  Sister;  "Re- 
covery by  Suggestion  (reported  by  Gibotteau). — Clement  and 
Ernestine  V.,  aet.  12  years  and  15  years.  Mother  hysterical 
and  intelligent;  aunt  had  convulsions  which  left  her  idiotic; 
the  great-grandfather  died  insane;  grandmother  nervous: 
father  drunk,  choleric,  cranky;  grandfather  had  epileptic  at- 
tacks at  age  of  53;  uncle  had  attacks  (?).  Among  It  children, 
one  g'irl  of  14  and  another  of  8  years  have  had  convulsions,  a 
boy  of  14  is  peculiar. 

Clement  V.  has  always  wet  the  bed,  dreams  often  that  lit- 
is urinating,  and  talks  during  sleep.  Ernestine  had  convul- 
sions at  3  years,  has  incontinence  since  an  abscess  of  the 
vulva  at  the  age  of  7  years.  Gibotteau  treated  both  children 
by  suggestion;  the  girl  was  cured  in  three  sittings,  the  bo}r 
wets  the  bed  much  less  frequently. 

Case  X.  Nervous  Heredity,  Mental  Weakness;  Cured 
by  Rhus  Aromaticus — D.  D.,  get.  6  years;  mother  and  grand- 
mother hysterical;  father  died  of  angina  pectoris  (?),  aat.  50 
years;  a  sister  had  convulsions,  xt.  2  years.  The  patient  is  well 
formed,  intelligent  and  extremely  careless,  so  that  she  soils 
herself  with  faeces  during  the  day.  Tincture  of  rhus  given  10 
to  15  days  produced  recovery;  incontinence  had  not  returned 
at  the  end  of  two  months;  the  fear  which  we  inspired  appeared 
to  act  as  much  as  the  rhus. 

Case  XL  C.  L.,  a^t.  10  years.  Parents  healthy,  with  the 
exception  of  slight  nervousness  in  the  mother;  a  brother  died 
of  meningitis.  The  patient  is  a  vigorous  but  excitable  child, 
undisciplined,  extremely  turbulent;  he  is  so  restless  during 
sleep  that  his  neighbors  ^complain.  The  incontinence  began 
after  a  fall  on  t  he  crotch.  Faradization  produced  considerable 
improvement. 

V— 45 


CHAPTEE  III. 

NERVOUS  POLYURIA  OF   CHILDHOOD. 

Kien  distinguishes  two  forms  of  polyuria,  that  in  which 
there  is  merely  an  increase  of  water  (hydruria  of  Willis),26  and 
that  in  which  there  is  an  increase  of  one  or  more  normal  ele- 
ments, which  he  calls  diabetes  insipidus.  He  defines  it  as  "the 
excretion  for  a  longer  or  shorter  period  of  urine  which  is 
notably  more  abundant  than  in  the  normal  condition,  or  con- 
tains, more  or  less  permanently,  a  sensible  excess  of  normal 
solid  principles.  Despite  the"  restriction  of  fluids,  this  quantity 
cannot  be  confined  within  physiological  limits."  Thus,  accord- 
ing* to  him,  polyuria,  without  an  adjective,  implies  the  absence 
of  abnormal  elements  from  the  urine.  Lancereaux 2T  gives 
almost  the  same  definition, "  a  morbid  condition  characterized 
by  the  exaggerated  and  more  or  less  permanent  discharge  of 
urine  of  a  low  specific  gravity,  without  sugar  or  albumin." 
He  restricts  it  somewhat  more  closely  because  the  specific 
gravity  must  be  low,  but  he  admits  in  the  category  of  poly- 
uria an  abundance  of  urine  with  increased  amount  of  a  normal 
element. 

True  or  simple  polyuria  does  not  involve  a  notable  increase 
of  the  normal  elements,  it  is  hydruria.  This  will  occupy  our 
attention  chiefry  because  it  forms  the  largest  number  of  nerv- 
ous polyurias.  We  will  have  occasion  to  note  examples  of 
other  varieties  in  order  to  distinguish  them  from  the  former. 

Nature  of  Simple  Polyuria. 

The  two  most  striking  symptoms  of  the  disease,  increased 
amount  of  urine  and  exaggerated  thirst,  are  closely  connected, 
and  it  was  natural  to  ask  what  was  the  primary  disorder  in 
the  morbid  evolution.  The  answer  varies  according  to  the 
bias  of  the  observers  and  the  cases  which  they  have  seen.  One 
opinion  has  been  held  by  the  majority  of  authors,  viz.,  that 
the  thirst  is  the  most  important  symptom;  it  is  this  desire  and 
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its  satisfaction  which  constitute  the  primary  disorder  from 
which  all  the  others  How.  In  a  word,  polydipsia  is  the  entire 
disease,  and  it  is  under  this  term  that  Trousseau  published  Ins 
clinical  lecture  on  the  subject.  It  seems  thai  clinicians  have 
avoided  physiological  discussions, finding1  it  more  simple  to  see 
nothing  beyond  a  perversion  of  taste.  But  since  Bernard's 28 
discovery  concerning  puncture  of  the  fourth  ventricle,  the 
question  lias  been  supposed  to  be  settled,  and  every  writer 
blindly  accepts  the  theoiy  of  polyuria  from  lesion  of  the 
medulla  oblongata. 

Among  the  former  writers  we  may  mention  Lacombe,29 
H.  Roger,30  Bouchut,31  Gueneau  de  Mussy,32  Trousseau,  Rom- 
berg,33 who  attributes  the  disorder  to  a  visceral  hyperalgia; 
Kuelz  admits  the  existence  of  polydipsia  and  polyuria. 

Lacombe  appeared  to  be  justified  in  his  opinion  by  the  ob- 
servation of  a  woman  who,  after  various  perversions  of  taste 
for  solids,  became  polyuric,  and  he  regarded  the  symptom  as 
the  result  of  a  real  desire,  so  that  it  is  astonishing  that  he 
should  reject  the  opinion  of  Sauvages,34  who,  likewise  admitting 
the  priority  of  the  polydipsia,  classifies  it  among  mental  dis- 
eases (vesania). 

Bouchut  wrote:  "Polyuria  is  the  result  of  polydipsia.  The 
neuroses  of  taste  are  numerous  and  admitted  by  all  physicians. 
What  is  known  as  pica,  boulimia,  dipsomania,  are  perversions 
of  taste,  in  which  appear  peculiar  appetites  or  antipathies  to 
solids  or  fluids  that  are  not  eaten  at  all  or  only  in  moderate 
amounts.  We  cannot  prevent  chlorotics  from  eating  char- 
coal, chalk,  earth,  paper,  because  they  obey  an  imperative 
desire. 

"In  certain  cases,  boulimia  and  anorexia  are  simple  neur- 
oses of  taste,  independent  of  lesions  of  the  stomach,  and  the 
passion  of  drunkards  is  due  evidently  to  the  pleasures  of  taste, 
whose  imperative  memory  Leads  to  desires  thai  terminate  in 
drunkenness.  It  is  not  unreasonable  to  believe  thai  1  he  1  hirsl 
may  be  a  neurosis  of  taste,  lis  consequences  upon  health  de- 
pend on  the  nature  of  the  ingested  fluids.  Immoderate  taste 
for  water  or  aqueous  fluids  corresponds  to  the  abundanl  secre- 
tion of  urine,  i.e.,  to  polyuria  and  hypertrophy  of  the  kidneys."35 

Yet  Bouchut  seems  to  recognize  ;i  primary  polyuria,  lie- 
cause  he  mentions  polyuria  among  the  symptoms  of  nervosisme. 

"The  urine  is  watery,  pale,  odorless,  abundant,  especially 
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during  the  paroxysms,  and  it  is  discharged  very  frequently. 
This  frequently  repeated  desire  is  extremely  disagreeable,  and 
ruled  completely  by  the  mental  condition.  The  least  annoy- 
ance, shame,  or  preoccupation,  give  rise  to  it  at  airy  moment. 
This  is  diabetes  insipidus  or  polyuria."' 36 

Gueneau  de  Mussy  also  raises  the  question  of  priority. 
He  reports  two  cases  in  which  the  polydipsia  preceded  the 
polyuria,  and  he  thinks  that  the  malady  consists  of  a  perver- 
sion of  thirst  with  vesania,  "  of  that  instinct  which  is  called  in- 
gestion of  fluids." 

"  There  may  be  vesania  of  all  the  organic  instincts,  as  there 
is  of  the  intellectual  faculties  and  moral  sentiments.  Boulimia 
and  pica  are  aberrations  of  instincts." 37  Pol3rdipsia  is  also  a 
variety.  He  appears  to  be  hampered  in  this  conception,  how- 
ever, by  clinical  observation.  One  of  his  patients,  who  re- 
covered, had  diminished  the  amount  of  fluids  ingested  before 
the  urine  began  to  diminish.  Hence  he  concludes  that  clinical 
cases  cannot  settle  the  question,  that  the  dosage  of  the  re- 
spective amounts  of  urine  and  drinks  is  difficult  on  account  of 
the  water  of  composition  contained  by  solid  food,  and  he  be- 
lieves finally  that  either  one  of  the  two  symptomatic  elements 
may  appear  first  indifferently. 

With  similar  notions  Baudin38  attempted  to  separate  poly- 
uria and  polydipsia.  According  to  him,  there  is  polyuria 
whenever  the  solid  matters  are  increased.  This  is  equivalent 
to  saj'ing  that  there  is  no  simple  polyuria.  According  to  him, 
every  polyuria  that  is  not  produced  by  general  causes  is  a 
pol3*dipsia.  These  authors  restrict  ver3T  materially  the  domain 
of  polyuria.  Valleix  also  finds  a  distinctive  characteristic. 
"In  polyuria  the  urine  is  much  more  abundant  compared  with 
the  amount  of  fluids  ingested.  In  polydipsia,  on  the  other 
hand,  the  quantity  of  urine  is  proportionate  to  the  amount  of 
fluids  ingested." 

In  the  lecture  of  Gueneau  de  Mussy,  who  admits  the  A-arie- 
ties  mentioned  above,  we  look  in  vain  for  cases  which  warrant 
the  division  into  primary  polyuria  and  secondarj^  polyuria  (vesa- 
nia of  thirst).  But  are  these  comparisons  between  dipsomania 
and  other  aberrations  on  the  one  hand,  and  the  thirst  of  poly- 
uria on  the  other  hand,  legitimate,  or  are  they  not,  rather, 
more  plausible  than  true  ?  In  polyuria  we  do  not  find  the  sud- 
denness,  the  impulsive,   imperative,  illogical  desire  of  dipso- 
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mania.  "Dipsomania  progresses  by  paroxysms  of  variable 
duration,  separated  by  intervals  of  rest,  in  which  the  patient 
exhibits  the  most  profound  disgust  for  alcoholic  drinks" 
(Legrain).89 

The  polyuric  <1  rinks  because  he  is  thirsty,  with  him  it  is  not  a 
question  of  taste  or  impulse.  Deprive  a  dipsomaniac  suddenly 
of  his  drink,  sequester  him,  he  is  seized  with  terrible  moral 
anguish,  with  a  turmoil  of  the  mind  which  may  drive  him  to 
suicide,  in  a  word  with  purely  psychical  disturbances.  Noth- 
ing resembles  the  profound  physical  disorders  which  are  pro. 
duced  in  a  polyuric  by  the  abrupt  withholding-  of  water. 

In  fact,  the  drink  of  a  polyuric  cannot  be  withheld  with 
impunity.  The  polyuria  continues  and  we  find  it  passing 
rapidly  through  the  stages  of  a  veritable  torture  of  desicca- 
tion. The  mouth  becomes  dry,  the  pharynx  burns,  the  con- 
tractions of  the  almost  empty  stomach  produce  severe  pain; 
the  skin  wrinkles,  the  lips  become  corrugated  and  cracked. 
This  condition  must  be  checked  rapidly  by  a  return  to  a  suffi- 
cient amount  of  drink.  We  have  not  to  deal  here  with  the 
gratification  of  an  ill-regulated  passion  or  with  the  desire  or 
habit  of  the  organ  of  taste.  The  thirst  is  not  a  local,  but  a 
diffuse,  general  sensation.  It  is  not  the  pharynx  which  is 
thirsty, bul  the  cells  and  tissues  of  an  organism  whose  normal 
functions  are  disordered.  Hence,  there  is  a  primary  polyuria. 
Is  not  the  polyuria  observed  during  protracted  emotion,  at  the 
approach  of  danger  or  any  sudden  trial,  of  this  nature?  And 
yet,  it  is  unattended  with  a  sensation  of  thirst  or,  at  least,  this 
develops  later. 

On  the  other  hand,  the  more  careful  s1  udy  of  the  concomit- 
ant phenomena  of  polyuria  leads  to  the  same  conclusion.  We 
refer  to  the  diminution  of  the  cutaneous  and  pulmonary  ex- 
halations, t  he  excretion  of  urine,  which  is  often  more  abundant 
than  the  ingested  fluids,  as  is  shown  by  the  figures  of  Strauss40 
and  Pibram  "  and  the  investigations  of  Parkes  and  Neuffer.48 
If  we  accept  these  results  it  is  difficult  to  conceive  of  primary 
polydipsia  under  such  conditions,  and  it  is  not  a  solution  to 
assume,  with  Kaurin,  thai  the  two  symptoms  are  separate 
effects  of  the  same  cause.  [Kraus,  relying  upon  very  well- 
conducted  observations,  affirms  thai  the  cutaneous  and 
pulmonary  exhalations  have  only  a  secondary  importance  in 

polyuria,  and  that   they  vary  as  in  the  healthy  individual  who 
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drinks  a  good  deal.  Kuelz  also  found  that  these  functions 
were  inconstant  in  diabetics.  According-  to  Kraus,  the  differ- 
ence between  the  polyuric  and  the  healthy  man  who  drinks 
the  same  amount  of  water  as  the  former  and  in  the  same 
time,  resides  not  in  the  quantity  of  water  eliminated  (if  we 
check  suddenly  and  simultaneously  the  ingestion  of  water  in 
the  two  subjects,  the  amounts  eliminated  will  soon  become 
nearly  equal),  but  in  the  rapidity  with  which  the  potyuric 
eliminates.  He  is  then  tachyuric  and  is  secondarily  polyuric 
if  he  can  repair  by  drinking-  the  losses  of  water  which  he  suffers. 

Geig-el  thinks  that  the  polydipsia  may  be  primary,  but 
that,  on  account  of  the  permanent  changes  in  the  vascular 
apparatus  of  the  kidney,  which  result  from  the  excess  of 
water,  the  polyuria  follows  and  develops  permanently.] 

It  is  better  to  admit,  with  Senator  and  Lecorche,  "either 
that  a  part  of  the  excess  of  water  is  formed  by  the  food,  or 
that  water  is  formed  directly  in  the  economy,"  which  is 
equivalent  to  admitting  an  abnormal  function  which  produces 
an  increase  of  urine.  In  vain  can  the  objection  be  raised  that 
the  excessive  production  of  water  should  cause  an  elevation 
of  temperature  in  the  polyuric.  This  would  be  counterbalanced 
by  the  temperature  of  the  ingested  water. 

We  may  admit,  therefore,  a  displacement  in  the  normal 
activity  of  the  transformation  of  the  ingesta  which,  diminish- 
ing the  cutaneous  and  pulmonary  exhalations  (Neuffer),  in- 
creases by  compensation  the  urinary  excretion. 

Frequency. — Etiology. 

Simple  polyuria  is  frequent  during  childhood.  In  all  the 
works  which  treat  of  this  disease,  we  find  it  noted  in  childhood, 
and  statistics  show  that  it  occurs  with  greatest  frequency  in 
childhood  and  old  age. 

It  is  unnecessary  to  say  that  the  disease  is  not  the  same 
at  these  two  periods  of  life ;  that  which  begins  at  an  advanced 
age  is  always  symptomatic.  Among  20  cases  Lacombe  noted 
9  which  dated  from  childhood,  among  31  cases  Neuffer  found 
9  below  the  age  of  10  years,  Lancereaux  collected  9  cases  be- 
ginning between  5  and  30  years,  Strauss  9  cases  below  the 
age  of  16  years.  We  have  been  able  to  collect  29  cases  of 
simple  polyuria  dating  from  childhood;  this  figure  is  less  than 
that  of  othiT  writers  who  have  collated  the  most  dissimilar 
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observations.     The  period  of  (inset  varies,  but  the  majority  of 
cases  begin  after  infancy. 

But  even  the  period  of  nursing  is  not  exempt.  Legroux's 
patient  furnishes  an  excellenl  illustration.  The  mother  or 
nurse  recognizes  thai  the  breasl  or  bottle  does  no1  suffice,  that 
the  unsatisfied  infant  cries  constantly,  and  from  lids  period 
the  polyuria  has  developed.  It  is  not  congenital  excepl  when 
hereditary  in  origin. 

Sex  exerts  little  influence  on  the  development  of  1  he  disease. 

Among  our  29  cases  there  were  L5  boys  and  Ugirls;  among 
Kuelz's  35  cases  there  were  19  boys  and  14  girls.  The  latter 
table,  however,  contains  xwy  different  elements  (tubercular 
meningitis,  bone  abscesses,  hydrocephalus). 

Is  there  any  relation  between  the  diathesis  and  polyuria? 
Lacombe  and  Pain  infer,  from  a  certain  number  of  cases,  that 
the  polyuric  is  often  scrofulous  or  tuberculous.  It  seems  clear 
that  this  is  a  simple  coincidence  or,  at  least,  if  tuberculosis  is 
observed  during  the  course  of,  and  as  a  consequence  of  chronic 
polyuria,  it  is  probable  that  we  have  to  deal  with  a  sympto- 
matic diabetes  insipidus  with  increase  in  the  proportion  of  some 
normal  element  (azoturia  or  phosphaturia),  as  Teissier  has  ob- 
served in  phthisical  individuals.  These  observations  are  too 
incomplete  to  permit  serious  discussion  of  each  particular  case, 
but  the  most  recent  observations  do  not  warrant  tin1  notion  of 
such  a  relation.  The  young  patients  belong  to  all  the  various 
temperaments,  lymphatico-nervous,  sanguineo-nervous,  and 
especially  nervous.  Those  which  have  come  under  our  notice 
did  not  correspond,  in  any  way,  to  the  scrofulous  type. 
Nothing  in  their  antecedents  warranted  us  in  suspect  ing  tuber- 
culosis, even  for  the  future,  and  their  health  was  generally 
excellent.     This  is  also  true  of  hereditary  polyuria. 

Exciting  Causes. — Simple  polyuria  appears  under  the  most 
varied  conditions.  In  many  cases  we  find  some  shock-,  some 
physical  or  mental  perturbation,  a  vivid  emotion  caused  by 
an  animal,  the  sting  of  an  insect  (bee,  beetle).  In  such  cases 
we  are  tempted  to  attribute  the  symptoms  to  poisoning,  but 
this  cannot  give  rise  to  symptoms  which  last  several  years. 
It  is  much  more  plausible  to  attribute  them  1"  the  nervous 
perturbation  to  which  the  fright  and  pain  have  given  rise. 
Similar  effecl  s  are  produced  by  sudden  chilling,  by  a  cold  ba1  h 
while  the  body  is  perspiring,  by  the  ingestion  of  iced  drinks. 
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by  all  forms  of  traumatism,  from  the  most  violent — a  kick 
upon  the  head  by  a  horse's  hoof  (Charcot),  a  fall  into  a  hole 
(Delpierre) — to  the  slightest  injury,  such  as  the  mere  effort  to 
disengage  a  wheel  stuck  in  the  mire  (J.  Frank). 

In  the  same  categ'oiy  we  mention  the  infections,  typhoid 
fever  (Bidard),  intermittent  fever  (Leteinturier,  Niemeyer), 
scarlatina  (Kuelz).43  In  fact,  infection  may  act  like  traumatism ; 
in  this  way,  hysteria,  latent  for  a  long  time,  appears  during 
convalescence  from  an  infectious  malady  (diphtheria,  typhoid 
fever).44  Poisoning  by  alcohol,  mercury,  and  lead  act  in  the 
same  way  in  producing  toxic  hysteria.  We  may  admit  by 
analogy  that  polyuria  may  arise  under  the  same  conditions. 

There  are  a  very  large  number  of  cases  in  which  we  can 
find  no  indication  with  regard  to  etiology.  The  writers  men- 
tion the  number  of  litres  of  urine  voided,  the  quantity  of  fluid 
ingested,  and  the  condition  of  the  skin,  but  they  rarely  furnish 
sufficient  data  concerning  the  antecedents. 

Fortunately  the  more  recent  observations  enter  fully  into 
the  hereditary  antecedents,  and,  by  studying  the  concomitant 
symptoms,  we  are  able  to  classif}7  the  disease  in  a  more  exact 
manner. 

Influence  of  Nervous  Heredity,  of  Hereditary  Degenera- 
tion.— Before  we  began  the  study  of  polyuria,  it  seemed  evi- 
dent to  us  that  a  disease  so  protracted  and  obstinate,  and  yet 
so  variable  in  its  intensity  according  to  circumstances,  must 
be  independent  of  organic  changes.  An  analysis  of  its  phenom- 
ena has  led  us,  in  fact,  to  regard  it  as  a  purely  nervous  dis- 
order. We  find  here  the  neurotic  characteristics  of  sudden 
appearance,  permanence,  and  benignancy.  In  order  to  estab- 
lish this  theory,  we  will  be  forced,  at  times,  to  forsake  the  de- 
partment of  infantile  pathology. 

For  a  long  time,  says  Ebstein,45  the  cause  of  polyuria  has 
been  sought  in  the  nervous  system.  Guided  by  the  researches 
of  Bernard,  by  the  notion  of  the  transitory  polyuria  of  emotional 
excitement,  and  by  the  polyuria  due  to  injury  to  the  brain, 
authors  have  interpreted  simple  polyuria  as  the  result  of  a 
lesion  or  disorder  of  the  bulbar  centre.  Pathological  anatomy 
furnishes  support  for  this  hypothesis,  inasmuch  as  polyuria 
has  been  observed  during  the  course  of  diseases  of  the  medulla 
oblongata.  Ebstein  collected  eight  cases  of  polyuria  in  which 
a  lesion  of  the  medulla  oblongata  was  certain  or  probable. 
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Little  by  little,  however,  polyuria  has  been  separated  from  an 
anatomical  substratum,  and  the  question  bas  been  raised 
whether  it  did  not  depend  on  mere  functional  disorder  of  the 
bulbar  centres. 

Such  investigations  had  already  been  made  with  regard  to 
diabetes  mellitus.  Seegen  claims  that  the  large  proporl  ion  of 
cases  of  mellituria  is  associated  with  diseases  of  the  nervous 
centres,  and  that  a  third  of  the  cases  result  from  depressing 
mental  affections,  particularly  profound  worry. 

Griesinger 46  has  shown  that  diabetes  mellitus  alternates 
with  nervous  diseases  in  psychopathic  and  neuropathic  families. 
Ebstein,  starting-  with  the  fact  that  diabetes  insipidus  is  closely 
related  to  diabetes  mellitus,  since  it  may  replace  the  latter, 
states  that  it  may  have  the  same  origin,  and  mentions  Severn  1 
cases  of  descendants  of  diabetics  who  became  epileptic  and  in- 
sane. Marchal  de  Calvi  reports  similar  cases.  [Lasegue  says, 
"we  regard  diabetes  insipidus  as  entirely  distinct  from  diabetes 
mellitus.  When  we  see  diabetes  involve  a  considerable  poly- 
uria with  a  small  amount  of  sugar,  this  happens  usually  after 
the  glycosuria  has  lasted  a  long  time.  Under  these  condit  ions 
it  is  not  rare  to  find  that  the  diuresis,  without  sugar,  remains 
profuse.  On  the  other  hand,  not  a  single  case  has  been  ob- 
served in  which  polyuria,  at  first  simple,  was  converted  into 
glycosuria  "  ("  Arch,  med.,"  1866).  Yet  Walls  ("  Lancet,"  1848) 
has  seen  diabetes  mellitus  and  insipidus  alternating  with  one 
another,  and  Traube  and  Bence  Jones  have  observed  analogous 
cases.]  In  fact,  polyuria  occurs  during  the  course  of  mental 
diseases.  Although  this  subject  has  been  studied  very  little, 
we  know  that  the  urine  is  generally  increased  in  paralyl  ic  de- 
mentia (Simon),  reaches  65-100  ounces,  that  the  urates  are 
very  abundant,  and  the  specific  gravity  varies  from  1,015- 
1,025. 

Ebstein  observed  polyuria  in  a  family  of  exalted,  violent 
individuals,  among  whom  one  child  was  a  microcephalic  idiot, 
another  was  very  violent  and  polyuric ;  in  an  epileptic  woman 
of  25  years;  in  a  man  of  28  years,  the  son  of  an  epileptic  sub- 
ject to  attacks  of  grand  and  petit  mal  with  aphasia.  Kraus 
reported  a  very  profuse  chronic  polyuria  in  a  young  epileptic 
of  17  years.  In  all  these  cases  there  is  a  close  relation  of  the 
urinary  disorder  and  cerebral  disease.  We  will  see  thai  many 
cases  of  polyuria  occur  in  neuropathic  families,  and  thai    this 
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relationship,  concealed  if  we  confine  our  attention  to  the  poly- 
uria, becomes  evident  when  we  analyze  the  heredity. 

Let  us  take  an  illustration  (Axel  Johannessens  case).  A 
child  is  bitten  during'  sleep  by  a  beetle,  which  penetrates  deep 
into  the  skin  of  the  neck.  On  the  following-  days  the  child 
passes  a  remarkably  large  amount  of  urine.  It  may  be  sup- 
posed that  the  injury,  the  fright,  the  poisoning,  either  singly 
or  combined,  have  sufficed  to  produce  this  symptom,  but  if  we 
investigate  the  family  history  it  will  be  found  that  this  abnor- 
mal mode  of  reaction  is  explained  by  the  hereditary  antece- 
dents. "  A  family  subject  to  mental  disorders,  a  sister  idiotic, 
a  brother  cranky,  another  brother  suffering-  from  incontinence 
of  urine  and  sometimes  of  faeces;  the  mother  subject  to  violent 
headaches,  the  father  nervous  and  subject  to  migraine  and 
palpitation  of  the  heart."'  This  suffices  to  show  that  the 
family  has  a  neuropathic  taint  and  that  its  members  will  react, 
by  nervous  symptoms,  to  traumatism.  A  child  free  from 
heredity  would  have  suffered  from  dermatitis,  swelling,  and 
severe  pains;  in  Johannessen's  patient  the  polyuria  is  the  re- 
sult of  the  abnormal  and  isolated  reaction  of  the  secretory 
centres  of  the  urine.  Legroux's  patient  furnishes  another 
illustration.  This  child  is  polyuric  since  infancy  and  appears 
to  be  intelligent.  But  look  at  its  physical  structure;  palpa- 
tine  arch  deep,  the  teeth  extremely  abnormal,  projecting  in  all 
directions  from  the  apparently  normal  alveolar  border,  the 
eyes  with  that  peculiar  expression  which  is  described  with 
difficulty  but  which  belongs  onry  to  nervous  subjects.  Never- 
theless we  might  still  remain  in  doubt,  although  this  condition 
appears  to  us  to  be  sufficient.  The  study  of  the  collateral  and 
ascending  branches,  however,  will  enlighten  us.  The  paternal 
aunt  is  nervous,  extremely  excitable,  subject  to  syncopal 
attacks;  one  cousin  wets  the  bed,  is  neurasthenic,  hypochon- 
driacal and  suffers  from  vertigo ;  the  mother  is  hysterical.  Thus 
the  paternal  and  maternal  sides  combine  to  develop  a  purely 
nervous  reaction. 

Other  cases  will  show  us  this  heredity  under  different 
forms.  More  than  once  we  will  find,  in  addition  to  nervous 
antecedents,  convulsions  in  the  brothers  and  sisters,  hysteria, 
epilepsy,  incontinence  of  urine  during  the  childhood  of  the 
patient  or  his  relatives.  The  combination  of  these  circum- 
stances enable  us  to  place  these  patients  in  the  degenerated 
el  ass. 
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We  will  here  refer  to  one  of  the  principal  characterisl  ics  of 
this  class,  upon  which  Magnan  has  insisted  so  strongly,  viz., 
the  condition  of  "  constanl  Lack  of  equilibrium/'  "Thedegen- 
erated  individual  scons  to  disseel  himself/'  says  Magnan, " and 
presents  for  observation  the  isolated  functional  activity  of  all 
the  nerve  centres,  from  1  he  beginning  to  the  end  of  1  he  cerebro- 
spinal axis." 

In  the  normal  condition  the  centres,  which  are  united  func- 
tionally, supplement  and  inhibit  one  another;  tke  spinal  re- 
flexes are  moderated  by  cerebral  influence,  the  psychomotor 
centres  act  in  a  synergic  and  coordinated  manner. 

In  those  suffering  from  lack  of  equilibrium,  there  is  com- 
plete functional  independence,  and  the  same  patient  will  presenl 
in  succession  the  exaggerated  activity  of  these  isolated  ceni  res 
"  united  by  twos  or  threes,  without  any  order  and  wit  houl  any 
volition  or  reason  in  directing  them."  A  number  of  examples 
of  such  dissociation  are  found  in  Legrain's  thesis. 

There  is  nothing  illogical  in  assuming  an  isolated  stimula- 
tion of  one  or  more  of  the  centres  of  urinary  secretion,  mani- 
festing itself  in  polyuria.  This  centre  may  act  separately 
with  the  exaggerated  activity  peculiar  to  this  class  of  patienl  s, 
in  a  constant  manner,  but  subject  to  important  variations. 
Like  the  majority  of  nervous  manifestations,  polyuria  requires 
for  its  development  an  external  cause,  an  injury,  emotion, 
acute  disease,  etc. 

From  this  point  of  view  a  peculiar  hypersecretion,  viz.,  the 
sialorrhcea  of  nervous  and  degenerated  individuals,  tnusl  be 
compared  with  polyuria.  Rayer  and  Mabille47  have  observed 
sialorrhcea  in  nervous,  hysterical  women,  without  any  disturb- 
ance of  the  general  condition.  For  several  weeks  we  have 
watched  an  intermittent,  but  intractable  and  extremely  pro- 
fuse sialorrhcea  in  a  non-hysterical,  nervous  woman  of  20  years. 
Idiots  suffer  from  ptyalism  of  such  an  amount  that  it  cannot 
be  explained  by  the  absence  of  deglutition  or  by  the  presence 
of  adenoid  vegetations,  as  Oouteoux  assumes.48  This  secretory 
disorder  appears  to  be  connected  intimately  with  dynamic  dis- 
orders of  the  nervous  system. 

Criminals  form  a  class  which  have  been  studied  by  anthro- 
pologists for  some  years  and  have  been  found  to  possess  very 
constant  morbid  characteristics.  The  analysis  of  their  char- 
acter, physical  s1  met  are,  and  physiological  aptil  udes,  explained 
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by  the  light  of  heredity,  have  led  to  the  conviction  that  there 
is  a  class  of  criminals,  "  of  moral  idiots,"  who,  born  with  the 
aptitude  for  evil-doing-,  fall  inevitabty  into  crime  on  account  of 
the  psychological  taint  which  they  present,  and  of  which  they 
are  the  victims.  In  a  word,  they  belong-  to  the  class  of  "  de- 
generated," and  we  find  in  them  all  the  characteristics,  the 
somatic  and  psychical  stigmata,  of  grave  nervous  or  mental 
heredity. 

We  have  asked  ourselves  whether  nervous  polyuria,  like 
incontinence,  is  not  found  in  this  class  of  patients.  Our  investi- 
gations have  not  been  in  vain;  we  have  collated  the  observa- 
tions in  this  work,  although  the  majority  of  the  patients  were 
adults.  It  is  a  striking  fact  that  they  belong  to  professional 
criminals,  subject  to  violent  impulses,  of  inferior  intelligence, 
abnormal  character,  illogical  in  their  acts,  true  moral  idiots. 

A  remarkable  passage  is  found  in  Landouzy's  Clinical  Re- 
ports from  the  Hospital  at  Reims :  "  One  comparison  struck 
me.  This  boy,  suffering  from  diabetes  insipidus,  has  a  very 
feeble  intelligence  and  was  about  to  be  condemned  for  robbery- 
Eight  years  ago,  in  this  very  ward,  was  another  boy  of  16 
3rears,  also  suffering  from  diabetes  insipidus,  also  of  ver}7  feeble 
intelligence  and  also  condemned  for  robbery.  This  young  man 
is  now  24  years  old,  drinks  about  20  litres  of  water  daily, 
urinates  in  proportion,  and  has  only  a  very  moderate  appetite. 
His  urine  contains  no  trace  of  sugar  and  registers  only  98 
upon  Gay-Lussac's  densimeter.  His  general  condition  is  good, 
but  his  intelligence  remains  almost  nil,  and  he  can  only  be 
employed  for  little  chores  about  the  house. 

"  If,  on  the  other  hand,  I  compare  with  these  boys,  three 
girls,  15,  22,  and  1 1  years  old  respectively,  all  three  suffering 
from  diabetes  insipidus,  with  poor  and  capricious  appetite,  all 
three  very  intelligent,  but  affected  with  inexplicable  manias, 
I  adhere  still  more  strongly  to  the  opinion  that  this  disease 
takes  its  origin  in  some  cerebral  disorder." 

Hence  there  is  a  polyuria  whose  origin  is  purely  nervous, 
which  may  or  may  not  be  associated  with  other  disorders  of 
the  nervous  system,  and  is  generally  secondaiw  to  a  mental 
perturbation  of  varying  intensity.  It  merits  a  special  descrip- 
tion in  the  pathology  of  childhood  and  adolescence,  because 
it  is  most  frequent  at  this  period,  and  is  most  apt  to  be  inde- 
pendent of  an  organic  lesion. 
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Symptoms. 

Onset. — Simple  polyuria  of  childhood  may  ho  divided  into 
two  forms,  polyuria  of  nervous  origin  and  hereditary  polyuria. 

Polyuria  of  nervous  origin  begins  very  suddenly.  The 
parents  are  sometimes  struck  by  the  avidity  with  which  the 
child  drinks,  by  the  dryness  of  the  moulh  of  which  he  com- 
plains, sometimes  by  the  frequency  of  micturition.  When  ii 
is  due  to  injury,  cold,  or  emotional  excitement,  the  polyuria 
sometimes  appears  on  the  following-  night,  more  often  a  few- 
days  afterward.  Maucotel49  has  noted  it  almost  immediately 
after  an  injury.  At  the  onset  it  may  be  overlooked  because 
other  cerebral  phenomena  engross  attention;  these  are  the 
signs  of  cerebral  concussion,  with  or  without  fracture  of  the 
skull,  more  or  less  prolonged  loss  of  consciousness,  coma,  con- 
tracture, incontinence  of  urine  and  fasces,  paralysis,  then  dis- 
orders of  vision,  ringing  in  the  ears,  deafness,  more  or  less 
permanent  vertigo.  Then  all  these  symptoms  disappear  by 
degrees  and  the  polyuria  is  left  over.  These  symptoms  need 
not  attain  such  severity  in  order  to  account  for  the  appear- 
ance of  polyuria.  They  may  be  confined  to  loss  of  conscious- 
ness for  a  few  moments;  or  even  this  maybe  entirely  wanting 
and  slight  mental  confusion  may  be  the  sole  phenomenon 
which  follows  the  injury.  Grancher's  little  patient  went  home 
after  his  fall,  and  in  Johannessen's  case,  the  polyuria  did  not 
begin  until  four  or  five  days  after  the  bite. 

When  polyuria  follows  an  acute  disease,  it  begins  probably 
during  convalescence,  but  our  observations  are  not  vc\'y  ex- 
plicit on  this  point.  Leteinturier's  patient  manifested  the  first 
evidences  after  an  intermittent  fever.  The  polyurias,  whose 
causes  have  not  been  discovered,  attained  their  maximum  in 
a  few  days. 

When  the  disease  is  established,  it  is  manifested  by  a  group 
of  symptoms  of  which  the  most  striking  is  the  increased  1  hirst. 
We  do  not  insist  upon  the  intensity  of  this  symptom  because 
it  is  directly  proportionate  to  the  urinary  secretion.  While  m 
some  children  it  is  merely  an  eager  desire,  in  others  it  be- 
comes a  veritable  torture.  The  infant,  hardly  withdrawn  from 
the  breast  or  bottle,  cries  and  protest  s,  a  nd,  under  1  he  influence 
of  the  thirst,  which  is  not  understood  by  the  mother,  passes 
nights  without  sleep.    The  older  child  employs  every  means  to 
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procure  fluids,  steals  them  if  not  supplied  freely,  and  drinks 
everything-  that  falls  into  his  hands.  The  thirst  varies;  it  is 
usually  as  pronounced  in  the  night  as  it  is  during-  the  day,  and 
regularly  wakens  the  patient.  The  quantities  ingested  agree 
very  closely  with  those  of  the  urine  passed  in  the  correspond- 
ing- period. 

If  the  child  is  deprived  of  drink,  the  dryness  extends  to  the 
lips,  which  become  Assured;  the  stomach  experiences  sensa- 
tions of  emptiness,  prickling,  even  actual  pain ;  there  is  some- 
times vomiting,  with  palpitation  and  oppression.  A  child  of 
eight  years  may  then  drink  half  a  litre  of  fluid  or  even  more. 

Character  of  the  Ursine. — The  amount  of  urine,  like  that  of 
the  drinks,  is  very  variable.  In  a  table  furnished  by  Kuelz,  we 
find  Sj  quarts  passed  by  a  girl  of  7  years  weighing  37  pounds, 
10|  quarts  by  a  child  of  4  years  (Gerhardt).  These  are  the 
maximum  figures.  The  most  enormous  figures  are  undoubtedly 
those  furnished  by  Vierordt,  who  reports  32  quarts  passed 
by  a  boy  of  64  years  weighing  274  to  28|  pounds,  so  that 
this  child  eliminated  an  amount  of  urine  greater  in  weight 
than  his  own  body,  in  the  proportion  of  1.157:1.  It  is  true 
that  in  this  case  the  child  died  from  some  unknown  cause,  and 
we  are  warranted  in  separating  the  case  from  the  others.  As 
a  general  thing  the  less  enormous  amounts  attain  \,  V,  \  the 
weight  of  the  body.  Vierordt,  comparing  the  amounts  in 
children  and  adults,  concludes  that  the  child  can  furnish  rela- 
tively larger  amounts.  In  the  case  of  polyuria  in  the  adult  in 
which  the  urine  was  most  abundant  (reported  by  Trousseau) 
the  proportion  was  0.666:1.  Vierordt  explains  this  difference 
by  the  fact  that  the  weight  of  the  kidney  compared  to  that  of 
the  body  is  relatively  greater  in  the  child  than  in  the  adult. 
In  a  child  of  6  years,  the  weight  of  the  kidney  is  3  v.,  that  of 
the  body  37-J  pounds  (1:113),  in  an  adult  the  proportion  is 
I  ixss.  to  143  pounds  (1 :  232). 

Micturition  takes  place  at  varying  intervals,  less  often  at 
night  than  during  the  day.  The  quantity  passed  in  the  day  is 
generally  less  than  that  passed  at  night.  In  one  case  which 
we  watched  for  several  weeks,  the  nocturnal  urine  was  3  vi.-xx. 
less  than  the  diurnal  urine.  Pribram  obtained  different 
results,  but  the  predominance  of  the  nocturnal  urine  was 
slight.  Schafino  also  found  the  nocturnal  urine  twice  as  large 
in  amount  as  the  diurnal  urine. 
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The  emission  of  urine  generally  follows  rapidly  upon  1  he 
ingestion  of  fluids;  according-  to  Kuelz,  it  begins  Inter  in  the 
polyuric  than  in  the  healthy  man.  On  the  contrary  the  in- 
vestigations of  Kraus  show  that  when  the  organism  is  satur- 
ated with  water,  the  polyuric  secretes  more  rapidly  than  the 
healthy  man  who  drinks  the  same  amount  of  water. 

Relation  Between  the  Amount  of  Urine  and  Ingested 
Fluids. — Strauss  and  Pribram  studied  two  cases  from  this 
point  of  view  and  concluded,  from  the  following  figures,  that 
the  amount  of  urine  exceeds  that  of  the  ingested  fluids. 

Drink.  Urine. 

13  qts.  9 1  cits. 

13    "  10|  " 

12    "  11    " 

59    "  bU  " 

56    "  58    " 

55    "  56    " 

43   "  m" 

One  patient  gave  very  variable  results.  In  18  days  of 
observation,  the  amount  of  urine  was  less  than  that  of  the 
drinks  1 1  times,  greater  than  that  of  the  drinks  7  times.  These 
variations  must  be  attributed  to  losses  in  defecation  and 
cutaneous  perspiration,  and  to  the  water  which  enters  into  1  he 
composition  of  food  and  which  cannot  be  estimated  exactly. 
But  if  we  admit,  with  Kuelz,  that  the  polyuric  secretes,  in  com- 
parison with  the.  ingested  fluids,  more  urine  than  the  healthy 
subject,  and  that  this  water  is  derived  from  the  tissues,  the 
disease  cannot  last  long  without  affecting  the  general  con- 
dition. The  ingested  water  actually  compensates  for  the  loss.  >s. 
Character  of  the  Urine. — The  physical  properties  of  the 
urine  possess  but  slight  interest.  They  are  these  of  all  copious 
urine;  a  specific  gravity  falling  to  1,001-1,000.5,  feebly  acid  or 
neutral  reaction,  very  pale  color. 

The  examinations  of  the  urine  have  generally  been  imper- 
fect. Urea  is  the  only  element  winch  has  been  measured  with 
any  frequency.  Kuelz50  says:  "in  Strauss' young  girl  (set.  10 
years,  weight  24  pounds)  the  urea  varied  between  3  iiss.  and 
3  ss. ;  in  Niemeyer's  boy  (art.  10  years)  between  3  vi  j.- 3  ixss.; 
Dickinson's  patient  (a>t.  8  years,  weight  22  pounds), who  was 
tuberculous,  passed  3  iiiss.-vss.  with  a  mixed  did  ;  with  vege- 
table diet  the  urea  fell  to  3  iss.  and  increased  to  ?  i.  on  atrimal 
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diet.  In  another  girl  of  6  years,  weighing  28  pounds,  the  urea, 
under  a  mixed  diet,  reached  3  iij.-vi.,  under  vegetable  diet  3  iss.- 
ij.  under  animal  diet  3  vi."  We  have  been  unable  to  obtain 
a  report  of  the  cases  referred  to  in  this  passage,  and  do  not 
recognize  the  form  of  polyuria  in  which  the  urea  reaches  such 
high  proportions  (  3  xiss.).  The  patients  of  Mosler  and  Chavains 
(traumatic  polyuria)  also  eliminated  increased  amounts  of 
urea,  but  the  three  analyses  which  we  have  made  in  our  own 
cases  give  less  than  the  normal  amount. 

Dickinson  thinks  the  amount  of  phosphoric  acid  is  dimin. 
ished. 

Inosite  is  found  in  poly  uric  children  as  in  adults;  the 
amount  has  not  been  estimated.  Strauss,  Kuelz,  and  Richard t 
do  not  attribute  to  it  any  pathogenic  importance.  This  sub- 
stance, which  in  the  normal  condition  does  not  appear  exter- 
nally because  it  is  converted  into  c  rbonic  acid  and  water,  may 
be  extracted  from  the  tissues  and  eliminated  without  change, 
by  the  lavage  of  the  organism.     It  is  often  wanting. 

In  fine,  in  the  polyuria  of  childhood,  which  is  associated 
with  a  disorder  of  the  nervous  system,  the  constituents  of  the 
urine  are  generally  present  in  smaller  amounts  than  normal. 
This  cannot  be  regarded  as  the  rule,  however,  and  traumatism 
may  give  rise  to  azoturia  as  well  as  to  simple  hydruria ;  hys- 
teria and  degeneration  may  also  cause  increase  of  chlorides. 
Teissier  has  also  observed  phosphaturia  in  adults  of  an  irri- 
table character,  or  of  great  impressionability,  or  in  those  who 
have  experienced  great  worry;  this  phosphaturia  is  temporary 
and  unattended  with  pronounced  disturbances  of  nutrition. 
To  what  may  this  rare  increase  of  solid  constituents  be  at- 
tributed ?  Becquerel 51  and  Kiener 52  state  that  the  persistence  of 
polyuria  gives  rise  at  a  certain  period  to  the  excessive  excre- 
tion of  normal  products.  But  there  is  one  condition  which 
absolutely  disproves  this  view.  We  refer  to  hereditary  poly- 
uria, in  which  the  composition  of  the  urine  remains  unchanged 
for  a  lifetime.  In  view  of  this  contradiction  we  must  remem- 
ber how  great  are  the  variations  of  the  different  elements  of 
the  urine  in  normal  subjects.  May  we  not  admit  that,  with  a 
polyuria  of  similar  origin,  each  individual,  reacting  after  his 
own  fashion,  will  differ  from  others  by  the  excessive  excretion 
of  this  or  that  element. 

The  traces  of  albumin  found  in  two  cases  may  be  neglected. 
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The  digestive  functions  are  usually  normal.  The  appetite 
may  be  retained  or  it  is  diminished  m  some  nervous  individ- 
uals, and  this  explains  the  slight  excretion  of  urea.  An  i  t- 
creased  appetite  is  observed  in  cases  in  which  the  urea  is 
abundant.  We  are  unable  to  say  whel  her  1  tie  hunger  results 
from  the  azoturia  or  vice  versa.  Digestion  is  slow  in  some:  it 
is  accompanied  by  cephalalgia  and  cerebral  distress.  These 
are  the  signs  of  gastric  dilatation.  This  dilatation  might  be 
expected  to  be  frequent  in  these  cases,  but  it  has  been  noted  in 
only  two  instances. 

The  ingestion  of  large  amounts  of  water  does  not  prevent 
good  digestion  of  food.  Indeed,  Legroux's  patient  could  eat 
well  only  after  he  had  drunk,  as  is  explained  easily  by  the  dry- 
ness of  the  mouth. 

There  may  also  be  dilatation  of  the  bladder,  which  often 
rises  to  the  umbilicus  or  above  it;  this  may  be  associated  with 
nocturnal  incontinence. 

One  phenomenon  which  is  associated  with  the  activity  of 
the  urinary  secretion,  is  the  immunity  against  the  action  of 
alcoholic  drinks  and  drugs.  Extract  of  valerian  in  large 
doses,  ergotin  in  grammes,  continued  for  several  days,  anti- 
pyrine  in  doses  of  3  iss.  administered  regularly,  produce  no 
bad  effect  on  these  children,  because  the  active  element  of 
the  drug  is  eliminated  by  the  lavage  of  the  tissues.  The  tem- 
perature of  the  body  is  lowered  (Kuelz)  on  account  of  the  loss 
of  heat  resulting  from  the  increased  elimination  of  water  and 
the  frequent  ingestion  of  cold  fluids.  Pribram  found  the  tem- 
perature greater  or  less  than  normal,  according  to  circum- 
stances. 

The  cutaneous  perspiration  has  been  studied  by  Strauss 
and  Buerger.53  This  subject  was  very  important  formerly  when 
it  was  supposed  that  in  diabetes  the  amount  of  urine  may 
greatly  exceed  that  of  the  ingested  fluids,  and  this  was  ex- 
plained on  the  supposition  that  the  skin  absorbed  water  from 
the  surrounding  air.  But  it  is  certain  thai  the  difference  be- 
tween the  urine  and  ingested  fluids  is  never  very  great,  and 
moreover  the  experiments  of  Nasse 51  have  shown  thai  1  be  skin 
of  diabetics  does  not  absorb  water,  even  in  a  bath. 

In  experiments  made  simultaneously  upon  a  polyuric  and  a 
healthy  girl,  Buerger  obtained  the  following  results  concern- 
ing cutaneous  perspiration. 
V-  46 


Healthy  Girl. 

Polyuric  Girl. 

§30 

3  22| 

|18 

I    8 

!    3f 

!31-i 

|17 
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In  24  hours  (child  up) 

During"  the  day 

During-  the  night 

In  24  hours  (child  lying  down) 
According  to  Vierordt  the  perspiration  constitutes  32-33$ 
of  the  loss  of  weight  of  the  Dotty;  in  a  patient  Buerg-er  found 
a  loss  of  only  8$.  The  perspiration  accordingly  is  diminished 
in  the  polyuric,  and  the  water  which  should  be  eliminated  in 
this  way  escapes  partly  in  the  urine.  This  is  not  always  true, 
because,  as  we  have  seen,  the  patients  sometimes  eliminate 
less  water  in  the  urine  than  they  have  ingested  in  the  shape 
of  drinks.  In  fact,  Kuelz,  Engelmann,  and  Krauss  have  shown 
that  the  perspiration  is  of  minor  importance  and  that  it  varies 
considerably. 

It  is  a  mistake  to  admit,  with  some  writers,  an  exaggera- 
tion of  vascular  tension.  Roger's  patient  who  suffered  from 
epistaxis  and  palpitations  was  albuminuric,  and  thus  differs 
from  our  polyurics.  In  Grancher's  patient  the  arterial  tension 
measured  10  upon  the  sphygmomanometer — much  less  than 
the  average  in  adults. 

Some  children  dread  the  cold  (Dickinson),  but  despite  the 
fact  that  the  nutritive  conditions  appear  so  different  from  the 
normal,  the  polyuric  children  under  our  observation  looked 
healthy.  They  were  plump,  vigorous,  well  formed,  ruddy, 
active.  After  several  years  of  the  disease,  a  girl  of  18  years 
remained  vigorous;  another  is  remarkable  for  her  great 
obesity,  but  this  is  exceptional,  if  we  credit  Kuelz's  table  in 
which  are  shown  the  weights  of  14  polyurics  (unfortunately  of 
very  different  origins),  and  which  are  less  than  the  average 
weight  of  healthy  children.  We  have  met  with  no  cases 
which  warrant  the  following  description  by  Bouchut:55  "the 
skin  is  dry  and  dirty,  the  pulse  small  and  feeble,  palpitation  of 
the  heart  is  frequent;  anaemia  develops,  which  is  so  much  more 
pronounced  the  longer  the  increase  in  the  urinary  secretion  is 
continued;  the  children  become  sensitive  to  cold,  they  are  low- 
spirited  and  in  a  condition  of  more  or  less  pronounced  languor." 

We  have  already  spoken  of  the  nervous  manifestations 
presented  by  these  children:  neuralgia,  irritability,  emotional 
character,  convulsions  in  infancy.  We  do  not  dwell  upon  the 
varied  disorders  presented  by  the  polyuric  when  he  belongs 
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to  a  family  of  degenerated  individuals.  In  such  cases,  if  tin' 
intelligence  is  intact,  we  often  notice  inorai  anomalies,  perver" 
sions,  mental  instability. 

The  beginning  of  menstruation  is  sometimes  delayed,  and 
yet  the  functions  of  generation  are  performed  normally;  a 
polyuria  woman  was  the  mother  of  11  children,  a  polyuric  man 
the  father  of  several  children. 

We  may  add  that  polyurics  are  not  refractory  to  conta- 
gion; they  suffer  from  measles  and  smallpox.  They  tolerate 
injuries  well  and  wounds  heal  kindly  in  them. 

Course. 

1.  Polyuria  of  nervous  origin,  in  childhood,  is  essentially 
chronic,  and,  as  a  rule,  does  not  recover.  Bouchut  mentions 
a  case  of  cure  by  injections  of  morphine;  Lunin  reports  an- 
other, which  was  cured  at  the  end  of  nine  years,  after  various 
modes  of  treatment.  Desgrange's  patient  recovered  after  a 
suppurating  blister  which  had  been  applied  during  the  course 
of  a  pleurisy.  But  as  these  cases  were  not  followed  up,  we 
may  doubt  whether  the  recovery  was  permanent.  In  the 
large  majority  of  cases  polyuria  lasts  20,^  30,  40  years,  leaving 
the  patient  generally  in  a  good  condition.  Bidard's  patient, 
a  polyuric  since  the  age  of  19  years,  "is  in  good  health, 
although  lymphatic;"  another,  32  years  old,  sick  since  the  age 
of  4  years,  is  "not  very  vigorous,  with  normal  appetite,  the 
gums  pale."  A  man  of  53  years,  polyuric  since  childhood,  is 
lean,  with  the  thorax  poorky  developed,  but  he  is  never  sick". 

Death,  which  occurs  rarely,  is  the  result  of  accidental 
causes;  one  child  died  suddenly  after  taking  a  solution  of 
nitrate  of  potash,  a  non-toxic  substance  (J.  Frank). 

Polyuria  exhibits  notable  variations  in  its  course.  Acute 
febrile  diseases  diminish  or  suppress  it,  but  Dickenson,  von  der 
Heijden,  and  Kuelz  have  observed  the  inefficiency  of  scarlatina, 
pleurisy,  rubeola,  and  erysipelas. 

Volition  exercises  very  little  effect  on  the  sjanptom.  Kuelz 
reports  that,  despite  the  promise  of  a  bountiful  reward,  an  in- 
telligent child  could  not  suppress  the  excretion  for  a  single 
night.  But  Pribram  and  Geigel,  starting  with  the  idea  thai 
habit  increases  the  desire  for  drink,  have  shown  that  the 
amount  of  fluid  can  be  gradually  diminished  a  little. 
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2.  Traumatic  Polyuria, — This  does  not  differ  from  the  adult 
form.  It  is  more  frequent  in  children,  at  least  when  uncon- 
nected with  glycosuria.  It  is  remarkable  for  its  benignancy 
and  may  recover  very  quickly. 

3.  Hereditary  Polyuria, — The  reported  cases  do  not  men- 
tion at  what  age  or  under  what  influence  the  first  case  de- 
velops in  polyuric  families.  But  we  know  that,  when  once 
established,  the  heredity  extends  to  a  large  number  of  de- 
scendants, both  boys  and  girls;  it  may  skip  a  generation.  It 
begins  at  an  early  age,  often  during  the  nursing  period. 

This  disease  cannot  be  attributed  to  any  diathesis  or  con- 
stitutional change.  In  Pain's  cases,  it  was  found  in  the  tuber- 
culous and  scrofulous,  the  most  polyuric  being  also  the  most 
scrofulous;  but  the  great  amount  of  phosphates  (  3  Irjin  a  child) 
in  the  only  urine  analyzed  makes  us  believe  that  the  case  was 
one  of  symptomatic  polyuria  or  of  the  coincidence  of  tuberculo- 
sis and  hereditary  polyuria.  Weil  gives  a  very  different  table  : 
a  family  of  vigorous  and  healthy  people  in  which  all  the  men  did 
military  service;  the  polyurics  who  died  succumbed  to  some 
accidental  disease.  The  intelligence  of  the  members  of  the 
family  was  normal;  very  little  mental  affection,  no  neuroses. 
Nevertheless,  there  was  a  very  large  mortalit}7  among  the 
younger  members  (14  among  91  members),  and  some  anomalies, 
such  as  a  supernumerary  finger,  ectopia  of  the  testicle,  right 
inguinal  hernia  in  a  boy  of  5  years. 

This  form  of  polyuria  is  therefore  compatible  with  the  best 
of  health. 

Prognosis. 

The  prognosis  of  nervous  polyuria,  as  we  understand  it, 
when  unconnected  with  any  renal  lesion,  is  relatively  good. 

On  the  other  hand,  Bouchut  **  says :  "  Polyuria  in  children  is 
a  grave  disease,  which  often  proves  fatal  by  consumption  and 
after  a  comatose  condition  without  paralysis.  I  have  seen 
several  children  die  in  this  way  at  the  end  of  several  years, 
but  I  have  also  seen  others  recover."  This  comatose  condition 
resembles  uraemia  a  good  deal,  and  it  may  be  suspected  that 
such  polyurias  accompany  albuminuria  or  glycosuria.  Unfor- 
tunately we  find,  in  Bouchut's  works,  no  observation  in  sup- 
port of  this  conclusion.  Crapart57  and  H.  Roger58  give  an  ex- 
tremely  unfavorable   prognosis,  but,  on  examination  of  the 
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cases  which  follow  this  statement,  we  find  that  fchey  refer  to 
three  cases  of  albuminuria,  two  with  retinal  Lesions,  one  with 
purulent  cystitis. 

We  must  therefore  conclude,  like  Senator,  thai  1  lie  recovery 
of  simple  cases,  without  complications,  is  rare,  bu1  that  death 
is  also  very  rare. 

Pathological  Anatomy. 

We  do  not  know  the  exact  anatomical  conditions  of  the 
kidney  in  polyuria.  It  is  certain  that  there  are  no  primary 
lesions,  but  the  excessive  function  should  produce  some  changes 
either  in  the  vascular  system  or  the  epithelium  of  the  gland. 
Tuffier  has  shown  that,  after  resection  of  a  portion  of  the  kid- 
ney in  a  dog-,  the  part  winch  continues  to  secrete  undergoes 
true  hypertrophy,  affecting  all  the  elements  of  the  organ;  the 
convoluted  tubes  and  their  epithelium  are  larger,  the  glomeruli 
are  hypertrophied ;  the  excretory  tubes  are  dilated,  the  vessels 
enlarged.  The  entire  organ  gives  evidence  of  intense  functional 
hyperactivity  without  a  trace  of  acute  or  chronic  inflammation. 
This  was  easy  to  foresee,  inasmuch  as  the  exaggeration  of 
function  implies  absence  of  inflammation,  although  it  may 
finally  favor  it. 

But  if  hypertrophy  exists  in  simple  polyuria  it  should  be 
confined  to  the  vascular  elements,  because  there  is  no  hyper- 
activity of  the  kidney  except  in  regard  to  the  excretion  of 
water. 

There  have  hardly  been  two  or  three  instructive  autopsies 
from  this  point  of  view,  those  which  have  been  published  refer- 
ring, for  the  most  part,  to  symptomatic  polyuria.  The  best 
demonstration  is  furnished  by  the  autopsies  of  Kiener  (kidneys 
intact  in  a  phthisical  patient  of  2G  years,  who  died  after  poly- 
uria of  10  or  11  years'  duration),  and  that  of  Pribram  (a  boy 
of  14  years,  polyuric  since  the  age  of  1  year;  no  change  found 
in  the  canaliculi  despite  very  careful  examination  of  fresh  and 
hardened  sections). 

Pathological  Physiology. 

This  question  has  not  advanced  since  Claude  Bernard's  ex- 
periment, which  was  supposed  to  explain  everything.  Since 
the  experiments  of  Duret,  who  produced    by  cranial   shock. 
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hemorrhages,  ecchymoses,  and  "bloody  phlyctenule  in  different 
parts  of  the  cranial  cavity,  it  has  been  assumed  that  the  trau- 
matisms which  produce  polyuria,  give  rise  to  extravasations  in 
the  medulla  oblongata  or  the  floor  of  the  fourth  ventricle,  and 
that  their  cicatrices  continue  to  irritate  the  secretory  centre. 
Everything  was  thus  ascribed  to  a  lesion  of  the  medulla. 
Recently  Johannessen,  explaining  the  polyuria  secondary  to 
the  bite  of  a  heetle,  assumed  a  spinal  neuritis,  which,  extending 
to  its  nucleus  of  origin,  reached  by  contiguity  the  nuclei  of  the 
vagus,  acoustic,  and  inferior  branch  of  the  facial  nerves  (lingual 
and  labial  paresis)  and  finally  extended  to  the  centre  of  poly- 
uria (?). 

But  we  cannot  admit  the  existence  of  an  anatomical  lesion 
in  all  these  cases,  for  this  will  produce  very  severe  cerebral 
phenomena  from  the  affection  of  the  neighboring  parts  (we 
know  that  they  may  be  entirely  absent  after  the  injury). 
Furthermore,  if  such  a  lesion  exists  it  cannot  undergo  a  retro- 
gression which  is  confined  so  constantly  to  an  area  only  1 
millim.  square. 

A  gross  anatomical  lesion,  therefore,  cannot  be  accepted. 

The  very  situation  of  the  centre  is  doubtful,  for,  on  the  one 
hand,  Bernard's  puncture  produced  only  transitory  polyuria, 
and,  on  the.  other  hand,  Schitf,  Eckhard,  and  Thiernesse  have 
obtained  polyuria  by  injuring  very  different  parts  of  the  brain 
(cerebellum,  inferior  vermis),  by  irritating  the  sympathetic  in 
the  neck,  and  the  dorsal  ganglia  placed  along  the  course  of 
the  great  splanchnic  nerves.  Kahler  has  observed  polyuria  in 
lesions  which  affect  the  parts  situated  in  the  occipital  fossa? 
and  the  entire  pons  Varolii.  Hence  we  are  unable  to  localize 
the  centre  of  polyuria.  It  seems  to  be  a  mode  of  reaction 
peculiar  to  certain  individuals  in  the  face  of  injuries  or  certain 
irritations. 

The  diagnosis  need  not  detain  us.  The  first  condition  to 
be  fulfilled  is  to  collect  the  urine  and  analyze  it  thoroughly. 
Careful  examination  of  the  nervous  system  is  necessary,  par- 
ticularly in  the  tract  of  the  cranial  nerves.  We  there  find  the 
phenomena  of  paralysis  or  irritation  which  are  the  first  evi- 
dences of  cerebral  tumor.  The  polyuria  may  really  be  con- 
nected with  grave  lesions  of  the  brain  or  meninges,  and  in  such 
cases  it  will  soon  be  complicated  by  the  symptoms  of  cerebral 
tumor,  tuberculosis,  etc. 
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Treatment. 

1.  Hygienic. — We  can  give  no  better  advice  than  thai  of 
Kuelz:  "avoid  losses  of  heat  by  giving  warm  drinks,  cover 
warmly,  keep  up  the  functions  of  the  skin  by  frictions  and 
warm  baths;  permit  exercise  proportionate  to  the  strength; 
improve  nutrition  by  cod-liver  oil,  iron,  bitters,  quinine." 

2.  Medicinal. — As  none  of  the  means  hitherto  employed 
has  produced  positive  results,  Kuelz  recommends  the  greatest 
caution.  There  is  hardly  a  drug  which  basnol  been  employed 
in  this  disease.  Almost  all  have  had  only  partial  success,  or 
complete  but  temporary  success,  and  the  polyuria  returns  as 
soon  as  the  drugs  are  discontinued  or  the  system  becomes 
accustomed  to  them.  We  may  mention  opium,  valerian, 
nitrate  of  potash,  belladonna,  strychnia,  bromides,  acetate  of 
lead,  with  opium,  antipyrin,  salicylate  of  soda. 

All  these  drugs  may  be  tried,  particularly  as  the  polyuria 
usually  protects  the  patient  against  poisoning. 

Galvanization,  recommended  by  Seidel,  may  be  tried;  the 
rules  for  its  administration  depend  upon  each  particular  case. 


CHAPTER  IV. 

CLINICAL   CASES. 
I.  Traumatic  Polyuria. 

Case  XII.  Acute  Polyuria  in  a  Child  of  Eleven  Years, 
Secondary  to  the  Bite  of  a  Beetle  (ixodes  ricinus).  (Axel, 
Johanessen,  "Arch.  f.  Kinderheilk,"  1S85.) — G.  J.,  £et.  11  years, 
examined  August  25th,  1882. 

Hereditary  antecedents :  Paternal  grandfather  very  strong 
and  active,  of  an  artistic  family.  Maternal  grandmother  had 
frequent  severe  headaches  with  aphasia.  Several  cases  of 
psychoses  in  the  family,  one  sister  idiotic,  a  brother  cranky. 
Patient's  father  suffers  from  migraine  and  palpitation.  One 
brother  has  frequent  headaches,  one  sister  in  good  health,  the 
youngest  has  had  nocturnal  incontinence  for  a  year,  and  in- 
voluntary  passages  of  faaces.  Mother  died  four  years  ago  of 
Bright's  disease;  pregnancy  and  nursing  normal. 

Personal  antecedents:  Dentition  normal,  child  began  to 
speak  and  walk  at  age  of  1  year.  At  age  of  6  years,  after 
eating  large  amount  of  anticus  sylvestres,  had  gastric  pains, 
vomiting,  and  loss  of  consciousness  and  dilatation  of  pupils; 
rubeola  in  May,  1882. 

August  16th,  while  asleep,  was  awakened  by  severe  pain 
in  occiput.  An  ixodes  ricinus  had  bitten  him  severely  behind 
and  to  the  left  of  external  occipital  protuberance;  the  head 
remained  imbedded  after  insect  was  pulled  off;  a  painful  swel- 
ling formed  and  extended  to  left  ear.  Pains  in  head  and  left 
ear  on  following  day;  patient  pale  and  somnolent.  August 
22d.  Walk  is  slow  and  heavy;  in  addition  to  headache,  painful 
stiffness  and  spasmodic  contraction  of  left  muscles  of  neck, 
preventing  motion  of  head.  Memory  poor;  great  thirst  and 
frequent  micturition.  August  25th.  Child  answers  vaguely 
during  examination;  face  pale  with  an  idiotic  expression; 
pupils  react  slowly.  Head  stiff  and  drawn  to  the  left;  left 
trapezius  contracted  and   painful.     Pulse  108.     Urine  clear, 
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acid,  sp.  gr.  1,008,  no  albumin  or  sugar.  August  31st.  Con- 
dition aggravated  after  ride  in  a  carriage,  pains  intolerable, 
movement  impossible,  increased  stupor,  hardly  answers,  de- 
lirium, skin  dry  and  hot.  Drinks  9  to  L0  quarts  daily,  and  passes 
8  to  10  quarts  urine.  Yv\-y  lilt  le  sleep,  pulse  64,  temp.  In-.',  I-'. 
Pupils  dilated  and  read  slowly;  abdomen  tender,  slightly  re- 
tracted. Two  leeches  behind  ear.  September  3d.  Less  pain, 
better  sleep,  about  10  quails  urine  and  drinks  in  24  hours. 
Timid  expression,  irrational  answers,  photophobia.  Urine, sp. 
gr.  1,003,  no  albumin  or  sugar,  chlorides  and  phosphates  dimin- 
ished. Leeches,  solution  of  nitrate  of  potash.  September  7th. 
Calm,  no  pain,  quantity  of  urine  less;  September  5th;  7  quarts; 
September  7th,  5  quarts.  Answers  clearly,  more  attentive  ex- 
pression, pupils  react  better.  Head  more  movable,  hearing- 
diminished  on  left  side;  right  angle  of  moul  h  deflected  slightly 
to  right  side.  Pulse  TO,  regular.  Sept.  13th,  cheerful,  head 
moved  easily,  excellent  appetite.  Ideas  still  confused,  no 
tension  in  neck  or  mastoid  tenderness;  pupils  slightly  dilated, 
still  react  slowly.  Mouth  and  tongue  deviate  slightly  1 0  right. 
Abdomen  softer,  pulse  80,  temp.  100°  F.  Urine,  2  quarts,  sp. 
gr.  1,009,  no  albumin  or  sugar.  Urine  and  drink  from  Sep- 
tember 8th-13th: 

Urine.  Drink. 


September 

8th 

4  qts. 

4  1  qts. 

a 

9th 

n  " 

4  " 

ee 

10th 

2  " 

2     " 

« 

11th 

2±  " 

2     " 

te 

12th 

n  " 

2     " 

« 

13th 

2  " 

2     " 

September  21st.  Is  doing  well.  Since  September  ICth 
amount  of  urine  H  pints,  drinks  1  quart.  Memory  has  re- 
turned, pupils  react  well,  hearing  same  on  two  sides.  Devi- 
ation of  tongue  and  mouth  gone;  walks  easily,  left  the 
hospital  September  30th.  Condition  same  as  before  illness, 
urine,  1£  pint. 

Case  XIII.  Traumatic  Polyuria  in  a  Boy  of  Seven  Years 
(Reported  byQueybrat). — George  L.,  set.  J  years,  entered  hos- 
pital March  5th,  1888.  Hereditary  antecedents:  Father 
healthy  but  nervous:  mother  healthy,  has  freqenl  profuse  ex- 
pectorations which  she  thinks  come  from  stomach  (probably 
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intermittent  sialorrhcea).  Two  sisters  died  young"  of  pneu- 
monia; a  brother  of  29  years,  healthy ;  no  convulsions  in  family. 
Personal  antecedents:  Born  at  full  term,  bottle  fed,  rubeola  at 
two  years,  typhoid  fever  at  five  years,  jaundice  at  six  years. 
June,  1877,  was  struck  on  left  forehead  by  a  horse's  hoof;  no 
sign  of  cerebral  concussion.  A  week  or  two  later  began  to 
drink  and  urinate  excessively  (6  quarts).  Present  condition: 
Child  larg'e,  vigorous,  very  little  emaciated ;  no  cranial  or  facial 
anomalies.  Erythematous  patches  on  right  cheek  which  have 
lasted  some  time;  they  disappear  on  pressure.  Tongue  red 
and  moist;  becomes  dry  when  child  is  deprived  of  drink  for 
few  hours,  and  speech  becomes  very  difficult.  Palatine  arch 
pointed,  teeth  normal.  Appetite  fair,  habitual  constipation, 
thirst  constant  (5-6  quarts  in  24  hours). 

Liver,  spleen,  heart,  and  lungs  normal.  Patellar  reflexes 
slightly  exaggerated. 

March  14th.  Urine,  8  quarts,  no  sugar  or  albumin.  The 
urine  appears  to  be  more  abundant  than  the  drinks.  Treat- 
ment. Antipyrine  in  increasing  doses  of  grs.  22,  37,  50,  65. 
Urine  falls  from  8  quarts  to  7,  then  suddenly  to  34  quarts. 
How  long"  this  diminution  lasted  could  not  be  ascertained,  be- 
cause the  child  confessed  to  have  thrown  away  a  part  of  the 
urine.  When  seen  in  January,  child  drank  as  much  as  before, 
but  had  not  emaciated  and  appeared  well.  Potain's  sphyg- 
momanometer showed  arterial  tension  10,  a  figure  much  less 
than  the  average  in  the  adult. 

Case  XV.  Polyuria  in  a  Boy,  after  Ingestion  of  Cold 
Water  while  the  Body  was  Sweating  (Reported  by  La- 
combe).— F.  G.,  get.  14  years.  Rather  feeble  constitution  but 
always  in  good  health.  Father,  mother,  and  sister  healthy. 
At  age  of  10  years,  while  sweating,  drank  freely  of  cold  water. 
Within  next  few  days  suffered  intense  thirst  and  began  to 
urinate  a  great  deal.  Soon  emaciated  and  appetite  and 
strength  diminished.  At  age  of  12  years,  passed  IS  quarts 
urine.  General  health  good,  bowels  natural,  skin  dry  and  cool; 
sometimes  blue  color  of  lips,  nose,  and  cheeks.  Drinks  and 
urinates  very  often ;  generally  wakes  four  or  five  times  a  night 
to  drink  and  urinate.  During  the  first  sleep  often  wets  the 
bed.  Urine  watery,  14-15  quarts,  slightly  acid,  sp.  gr.  1,000,  no 
albumin  or  sugar.  Treatment:  Opium  useless,  powdered  va- 
lerian, gr.  x.-xv.    Urine  falls  in  two  months  to  5-6  quarts. 
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II.  Polyuria  of  Nervous  and  Degenerated  Individuals. 

Case  XVI.  (Reported  by  Guinon).— M.  B.,  set.  i:;l  years. 
Hereditary  antecedents:   Father  is  52  years  old,  healthy  not 

nervous;  paternal  aunt  extremely  nervous,  subject  to  fainting 
spells;  one  of  her  children  we1  the  bed  after  the  age  of  3  years 
and  again  from  7-10  years.  Mother,  frequent  migraine, began 
to  walk  at  age  of  4  years.  One  brother,  ait.  13  years,  died  of 
meningitis,  her  three  sisters  are  well,  not  nervous.  Personal 
antecedents:  First  nursed  at  breast, then  bottle  \'n\;  digestive 
troubles  during1  first  year;  had  measles  and  whooping  cough 
before  end  of  first  year.  While  still  at  the  bottle,  was  found 
to  drink  more  than  ordinary  child,  and  as  it  was  necessary 
to  fill  bottle  constantly,  child  received  starch  water,  wine  and 
water,  etc.  Has  lived  in  Paris  for  1|  years;  not  very  vigor- 
ous, easily  tired.  Drinks  about  7  quarts  water  daily;  could 
never  reduce  the  amount  below  4  quarts.  If  child  was  deprived 
of  drink  absolutely  for  2  or  3  hours  tongue  became  dry,  lips  fis- 
sured, and  nausea  and  even  vomiting  resulted.  Patient  obliged 
to  drink  a  glass  of  water  before  each  meal,  otherwise  she 
was  unable  to  eat.  If  she  drank  a  good  deal  during  the  day, 
took  less  at  night.  Legroux  began  treatment  in  July;  vale- 
rian, belladonna,  sulphur  baths  every  other  day;  drinks  in- 
gested fell  to  5  quarts  daily.  Since  admission  to  hospital  uri- 
nates still  less  and  becoming  somewhat  stouter.  Present 
condition :  October  1st.  Child  is  very  stout  and  vigorous,  with 
a  nervous  look;  not  very  intelligent,  no  cranial  deformity; 
teeth  inserted  poorly,  palatine  arch  very  deep,  lobes  of  ears 
sessile.  Breasts  large  and  fat,  heart  and  lungs  normal.  Uri- 
nates less  than  on  admission  (3-4  quarts  instead  of  5-6  quarts). 
During  the  day  urinates  every  hour,  at  night  awakes  about 
every  three  hours,  chiefly  on  account  of  thirst.  Eats  moder- 
ately, often  less  than  other  children  of  her  age;  after  meals, 
has  flashes  of  heat  in  head  and  a  feeling  of  constriction  which 
makes  her  open  her  clothing;  often  has  gastric  distress,  but 
does  not  vomit;  constipation.  Frequent  headaches;  has  not 
menstruated.  The  amount  of  urine  excreted  is  generally  less 
than  that  of  the  ingested  fluids,  the  difference  being  explained 
by  the  cutaneous  and  pulmonary  exhalations.  The  mine  is 
almost  watery  in  appearance,  sp.  gr.  1,002,  acid,  contains  small 
amount  of  inosite.     December  7th.     Child  is  again  seen;  still 
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urinates  from  4-5^  quarts;  eats  better, is  not  constipated;  has 
grown  remarkably  fat,  the  adipose  layer  of  the  abdomen 
making-  the  part  almost  shapeless. 

Case  XVI.  Polyuria  in  a  Degenerated  Individual 
(Ebstein :  "  Ueber  d.  Beziehung  d.  Diabetes  insipidus  z.  Erkran- 
kung.  d.  Nervensy stems"). — A  young  man  came  under  obser- 
vation July  20th,  1871 ;  the  father  and  paternal  uncles  were 
known  as  violent,  peculiar  people;  one  brother  is  healthy,  the 
other  is  almost  idiotic,  microcephalic.  The  patient  is  26  years 
wld,  also  a  violent  individual.  At  the  ag*e  of  14  years,  began 
to  drink  excessively  of  brandy,  beer,  and  wine.  The  disease 
began  in  1868;  in  1869  he  lost  appetite,  grew  very  weak,  inca- 
pable of  work;  drank  enormous  amounts  of  fluids  and  hardly 
slept  at  all;  at  same  time  complained  of  distressing,  painful 
cough.  In  1874,  after  eight  weeks'  cure  at  Carlsbad,  is  so  feeble 
mentally  and  physically  that  he  is  obliged  to  secure  a  travel- 
ling companion.  At  this  time  cried  easily ;  had  bronchitis  at 
right  apex;  amount  of  urine  enormous,  clear  as  water,  sp.  gr. 
1,001.  When  seen  at  the  end  of  a  year,  patient  appeared  bet- 
ter, but  still  drank  12  quarts  daily,  and  urinated  equal  amount; 
sp.  gr.  1,005;  cough  had  stopped;  the  least  cause  threw  pa- 
tient into  violent  passion. 

Case  XVII.  Polyuria  and  Incontinence  in  a  Degener- 
ated Individual  (Communicated  by  Legrain,  Physician  in 
Chief  at  Colony  of  Vaucluse). — M.,  aet.  10  years,  moral  and  in- 
stinctive perversions;  tendency  to  thieving  and  vagabondage; 
from  time  to  time  melancholic  depression  with  hypochondrical 
ideas.  Physical  stigmata;  cranio-facial  asymmetry,  teeth  im- 
planted irregularly,  development  slow.  Passed  urine  and  fa?ces 
in  bed  until  age  of  five  years;  then  had  incontinence  of  urine 
until  ninth  year ;  during  the  day  emptied  his  bladder  every  half 
hour.  Since  his  entrance,  January  14th,  1881,  has  had  noctur- 
nal incontinence  very  often  and  pollakiuria  during  the  day. 
For  two  months,  the  amount  of  urine  collected  in  24  hours  (ex- 
cept that  lost  in  bed)  varied  from  l-J-3  quarts.  Urine  some- 
times veiy  clear,  sometimes  surcharged  with  urates  or  mucus ; 
enormous  excess  of  chlorides,  otherwise  normal.  Heredity 
incomplete;  father  weak-minded,  with  tendency  to  melancholia. 
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III.  Casks  Without  Precise  Etiology 

Case  XVIII.  Simple  Polyuriain  a  Girl  of  Nine  Years. 
Recovery  After  Nine  Years  (Lunin,  "Jahrb.  f.  Kinderh.," 
1884,  p.  420).— The  child  belonged  to  a  family  in  which  neither 
this  nor  any  nervous  disease  was  known.  When  two  years  old, 
considerable  and  progressive  increase  noted  in  amount  of  urine 
and  thirst;  no  previous  disease  or  injury.  After  this  patienl 
had  scarlatina,  rubeola,  and  whooping  cough,  without  influ- 
ence on  the  disease. 

On  entering  the  hospital,  child  was  well  developed,  but  a 
little  pale,  weight  47  pounds.  Skin  <Av\\  axillary  temp.  98-^°  F; 
all  the  organs  healthy.  Ova  of  taenia  mediocanellata  found  in 
the  fasces.  Patient  was  constantly  thirsty  and  drank  9-10 
quarts  water;  urine  varied  from  7-8  quarts,  very  clear, slight  ly 
acid,  sp.  gr.  1,001,  no  sugar  or  albumin.  July  15th,  about  a 
month  after  admission,  child  daily  took  three,  then  four  doses 
salicylate  of  soda,  gr.  vij.  Amount  of  urine  fell  from  7-5  quarts 
in  five  days,  but  remained  at  this  amount  despite  an  incr  ase 
of  the  dose  of  the  drug. 

July  21st — August  18th.  Infusion  of  valerian,  3  i. :  5  iiss. 
Amount  of  urine  fell  progressively  to  5£  quarts.  Then  pre- 
scribed ergot  in  infusion,  3  ss  :  3  iij.  daily.  The  urine  was  thus 
reduced  to  3  xxxvij.,  and,  after  discontinuance  of  ergot,  varied 
between  3  xxxvij.  and  3  xl.  The  child  remained  in  hospital, 
without  treatment,  for  three  weeks,  passing  same  amount  of 
urine;  did  not  drink  more  than  1  pint  water. 

Case  XIX.  Polyuria  in  a  Woman,  Beginning  at  Age  of 
ThreeYears. — Cath.  B.,  set.  35  years,  lean,  polyuric  since  child- 
hood; after  she  was  weaned,  drank  good  deal  of  wine:  soon 
afterward  suffered  from  vomiting;  toward  age  of  three  yea  rs 
drank  a  great  deal;  until  her  marriage  (aet.  22  years)  drank 
three  pailfuls  of  water  daily;  afterward  drank  less  (two  pail- 
fuls)  but  between  the  first  and  fourth  pregnancies  drank  more. 

When  she  is  sick,  drinks  less:  when  she  has  been  delivered 
of  a  child,  is  much  more  thirsty  than  usual.  Thirst  is  mani- 
fested by  a  gastric  sensation  similar  to  the  sensation  of  hun- 
ger. After  she  has  drunk,  an  intense  chill  around  the  stom- 
ach compels  her  to  stay  near  the  lire.  She  has  had  eleven 
children  in  ten  confinements;  only  two  remain  alive:  almosl 
all  those  whom  she  nursed  suffered  from  various  diseases:  the 
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eldest  living-  child  has  a  skin  disease  similar  to  itch  but  it  is 
not  contagious.  The  youngest  child,  whom  she  nursed  only  a 
month,  is  in  good  health. 

She  is  the  only  one  in  the  family  who  has  had  great  thirst. 
She  perspires  freely  and  the  urine  is  proportionate  to  the 
amount  of  drinks;  states  that  she  eats  a  good  deal.  Rises  at 
night  every  hour  and  a  half  in  order  to  drink. 

Case  XX.  Polyuria  in  a  Man  Belonging  to  a  Family  of 
Diabetics  (Fisk,  "  Bost.  Med.  and  Surg.  Journ./'  1884).— The 
patient,  set.  2S  years,  had  three  diabetic  uncles,  who  had  suc- 
cumbed to  this  disease.  His  symptoms  began  after  an  attack 
of  rheumatism.  He  suffers  from  simple  polyuria,  which  had 
been  unaffected  by  different  plans  of  treatment.  There  was  a 
slight  increase  of  urea,  phosphoric  and  sulphuric  acids. 

IV.  Hereditary  Polyuria. 

Case  XXI.  (Lacomb,  loc.  cit.) — Constant,  get.  59  years,  in 
habitual  good  health,  lean.  His  parents  died  at  an  advanced 
age;  his  mother  was  subject  to  intense  thirst.  Had  two 
brothers  who  drank  like  himself,  and  who  died  during  the  Avars 
of  the  empire.  He  says  that  a  maternal  uncle  was  polydipsic 
and  that  the  latter's  children  suffered  from  the  same  disease. 
This  uncle  died  at  an  advanced  age,  having  had  intense  thirst 
from  childhood;  he  left  two  sons  and  two  daughters;  one  son 
and  one  daughter  had  intense  thirst  from  early  childhood; 
the  former  died  of  cholera,  the  latter  of  phthisis.  The  patient 
drank  much  since  childhood,  has  chronic  diarrhoea  (4-5  pas- 
sages daily). 

Mother  Uncle 

polyuria  polyuria 


son  son  son  son  son       daughter  daughter 

polyuric,  polyuria,  polyuria,  healthy,  polyuria   healthy,  polyuric, 

diarrhoea,    died  in      died  in  died  of  died  <  >f 

the  wars,  the  wars.  cholera.  phthisis. 

Case  XXII.  (Samuel  Gee,  St.  Bartholomew  Hosp.  Rep. 
Vol.  XIV.,  18TT.) 

A.  1st  Generation.  Great  grandfather  poryuric  since  child- 
hood, paralyzed  at  28  years,  died  at  44  years.  A  brother  also 
polyuric. 

B.  2d  Generation.     Patient  No.  1  has  two  daughters,  one 
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polyuric,  the  other  not;  the  latter  lias  a  daughter  suffering 
from  some  disease. 

C.  3d.  Generation.  Woman  No.  3.,  has  9  children;  two 
suffered  from  polyuria, two  o1  ber  daughters,  who  were  not  sick, 
transmitted  the  morbid  predisposition  to  their  children;  the 
first  had  one  polyuric  son  among-  five  children;  the  second  had 
four  sons,  all  affected  with  diabetes  insipidus;  two  died  young, 
the  other  two  were  treated  by  the  author.  Their  mother  died 
of  pulmonary  phthsis. 

The  polyuria  was  congenital  in  a  child  of  the  fourth  genera- 
tion. Since  birth,  it  cried  incessantly  and  was  tormented  by 
insatiable  thirst;  it  was  quiet  only  when  water  was  given  to 
it  constantly;  died  at  the  age  of  6  months.  His  brother  had 
same  symptoms  and  died  at  4  months.  The  two  surviving 
children  were  8  years  and  9  years  old;  their  thirst  was  con- 
stant and  resisted  all  medication. 

Great-grandfather  Great  -granduncle 

polyuric.  polyuric. 


daughter  daughter 

polyuric.  health}'. 


nine  children,  of  whom  : 

son  son  daughter  daughter 

polyuric.  polyuric.     healthy.  died  of  phthisis. 


daughter 
polyuric. 


five                 son  son               son             son 

children,      congenital  congenital    polyuric.    polyuric. 

one            polyuria,  polyuria, 

polyuric.      died  at  six  died  at  four 

months.  months. 


V.  Symptomatic  Polyuria. 

Case  XXIII.  Alkaline  Polyuria  After  Diphtheria  (Whit- 
tle, "Dublin  Quart.  Med.  Journ.,"  18GT,  Jan.). — Girl  of  1 1  years, 
attacked  by  diphtheria;  at  end  of  a  week,  appetite  returned. 
but  fever  persisted.  Urine  alkaline,  1,008,  no  albumin.  Was 
then  allowed  to  go  about.  On  12th  day,  una  hie  to  rise,  head- 
ache, skin  hot  and  dry,  urine  still  more  alkaline,  1,002.  Poly- 
uria, child  drinks  only  water.  Treatment:  Dover's  powder. 
Better  on  following  day,  less  fever.  At  the  end  of  a  month, 
little  improvement;  passes  5-6  pints  of  urine,  1,002-1,003,  al- 
ways alkaline.  Violent  paroxysms  of  headache  which  disap- 
pear spontaneously  after  abundant  passage  of  urine.    Quinine 


730  Urinary  Neuroses  of  Childhood. 

replaced  by  chloride  of  iron  with  good  results;  headache  less, 
urine  slightly  diminished.  March  12th.  Urine  diminished,  1,008. 
March  18th.  Urine  1,010,  neutral;  appetite  restored, headache 
almost  gone.  March  26th.  Urine  1,013,  acid  for  first  time, 
quantity  nearlj"  normal.  The  advice  to  continue  treatment 
for  a  week  disregarded.  April  2d.  Headache  returned,  urine 
again  alkaline,  increased  amount,  traces  of  albumin.  Treat- 
ment renewed.  Improvement.  April  12th.  Urine  acid,  1,013, 
soon  entirely  norma!. 

Case  XXIV.  Polyuria  in  a  Child  During  the  Course  of  a 
Tubercular  Meningitis  (Hagenbacb,  "Jhrb.  f.  Kinderh.,"  1882, 
XIX.). — R.  G.,  set.  4£  years.  Diarrhoea  in  infancy;  in  winter 
of  18T9-1880  became  depressed  and  drank  good  deal  of  water; 
appetite  greatly  diminished  and  then  could  drink  only  milk 
and  water;  urinates  excessively.  Dec.  23d,  1880.  Cries  read- 
ily; for  some  days  complains  of  weakness,  sleeps  much  and  is 
hot  at  night.  No  injury;  parents  living  and  healthy;  a  ma- 
ternal uncle  died  of  lung  trouble.  Present  condition:  child 
emaciated  and  pale,  slight  fever;  nothing  abnormal  in  the 
chest;  no  other  nervous  phenomena  except  great  irritability 
and  restlessness ;  urine  abundant,  sp.  gr.  1,004,  no  sugar  or  al- 
bumin. Dec.  24th.  Vomiting.  December  25th.  Headache. 
December  27th.  Sudden  loss  of  consciousness,  contracture  of 
limbs,  very  rapid  pulse;  tben  convergent  strabismus,  stronger 
convulsions  on  right  side  of  body;  marked  somnolence.  Jan- 
uary 2d,  1881.  Pupils  dilated,  somnolence,  clonic  convulsions 
of  limbs;  patient  died  January  Gth.  During  all  this  time  there 
had  been  fever,  the  average  quantity  of  urine  was  ten  quarts, 
sp.gr.  1,000-1,004;  quantity  was  much  less  during  last  few 
days.  Autopsy:  Cheesy  tubercle  of  infundibulum,  tubercular 
meningitis,  spot  of  softening  in  right  corpus  striatum ;  tuber- 
cular peribronchitis  at  the  apices,  recent  miliary  tubercles  of 
left  lung. 

Conclusions. 

I.  There  are,  in  children,  a  certain  number  of  functional 
disorders  of  urinary  secretion  and  excretion  without  lesions, 
either  local  or  remote. 

II.  Incontinence  of  urine  or  nocturnal  involuntary  mictu- 
rition and  simple  polyuria  are  the  chief  disturbances. 

III.  These  disorders  are  observed  at  all  periods  of  child- 
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hood.  They  result  from  the  perturbation  or  irritation  of  a 
cerebral  or  medullary  centre.  They  are  associated  with  neu- 
ropathic heredity,  and  coincide  with  other  mental  or  somatic 

anomalies  in  the  patient  or  his  relatives. 

IV.  Nocturnal  incontinence  appears  in  two  distincl  classes 
of  children,  t  hose  who  are  feebly  const  it  uted  or  are  weakened 
by  an  acute  disease,  ami,  on  the  other  hand,  those  who  have 
inherited  a  nervous  taint  or  are  degenerated  in  various  degrees. 
Neuropathies  (hysteria,  insanity,  spinal  lesions,  etc.)  are  found 
in  the  ancestors.  The  disease  is  a  benign  stigma  of  nervous 
and  psychical  heredity. 

V.  Simple  polyuria  is  also  observed  more  frequently  in 
children  with  neuropathic  heredity.  It  co-exists  with  inconti- 
nence of  urine  in  the  same  families.  It  may  result  from  the 
most  varied  nervous  disturbances,  but  when  the  latter  appear 
insufficient  we  always  find  an  hereditary  predisposition  bo 
abnormal  manifestations  of  nervous  activity  (degeneration  or 
neuropathic  heredity).  It  does  not  affect  the  general  condi- 
tion, and  its  duration  is  indefinite. 

Polyuria  which  is  traumatic  or  secondary  to  an  acute  dis- 
ease alone  appears  capable  of  recovery. 

Hereditary  polyuria  is  a  simple  polyuria;  it  cannot  be  at- 
tributed to  any  diathesis. 

BIBLIOGRAPHY. 

1.  Bouchard:    Maladies  par  ralent.  de  la  nutrition,   pp.   25,   20. — 
2.  F6r6:  Arch,  de  neiirologie,  1884. — 3.  Fere:   Loe.   cit.— 4.  Neumann: 
Arch,  neurol.,  July,  1888:  Union mea"., Nov.,  1888.— 5.  Ballet:  Soc.  din., 
1888,  France  medicale. — 6.  Graucher:  Gaz.  nied.  de  Paris,  June  9th, 
1888.— 7.  Picard:   These,  Strasbourg,  1856.— 8.  Bouchard:   Mort  par  in- 
anition, These,  Paris,  1864. — 9.  Parrot  and  Robin  :  Arch.  g6n.  de  med., 
1876,  vol.  i. — 10.  Cruse:  Ueber d.  Verhalten d.  Harns  b.  Saeuglingen, 
Jahrb.   f.  Kinderheilk.,    1877,    vol.    xi. — 11.    Camerer:    Ueber  d.  St  oil 
wechsel  d.  Kinder.,  Zschr.  f.  Biologie,  1878,  and  Jahrb.  f.  Kinderheilk., 
1880,  vol.  xv. — 12.  Schabanowa:  Beitr.  z.  Kenntnissd.  Harnstoffmengen, 
etc,  Jahr.  f.  Kinderh.,  vol.  xiv.,  p.  281. — 13.  Bokai:  Gerhardt's  Hand- 
buch.  vol.  iv.,  3d.  edit.,  p.  538.— 14.  Vogel:    Trade  des   maladies  des 
Enfants. — 15.  Trousseau:  Clin.  med..  vol.  ii. — 16.  Wollheim  de  Font 
Inaug.  Dissert.,  Kiel,  1878.— 17.  Bokai:  Gerhardt's  Handbueh,  vol.  iv., 
pp.  547-555.— 18.  Bohn:  Jahrb.  f.  Kinderh..  1870,  vol.  iii. — 19.  .1.  L.  Petil 
GZuvres  chirur«;-ic;ile>.— x'n.  Ziem:  Allg.  med.  Cent.-Zeitung,  1885.— 21. 
Day:  Brit.  Med.  Journ.,  1886.—  22.  .John  Lunin:    Lancet,  1884,  vol.  i.— 
23/Reiiiak:   Berl.  klin.  Wschr.,  1885,   p.    105.— 24.  Hennig.  Jahrb.   t 
V— 47 


732  Urinary  Neuroses  of  Childhood. 

Kinderh.,  xxiv.,  p.  367. — 25.  Congres  de  Nancy,  1886;  Revue  hypnotisine, 
Sept.,  1886.— 26.  Kien:  These,  Strasbourg,  1865.— 27.  Lancereaux: 
Th6se  agr.,  1869. — 28.  Bernard:  Lecons  physiol.  experiment.,  1854-55, 
vol.  i. — 29.  Laconibe:  Th.,  Paris,  1841. — 30.  H.  Roger:  Journ.  de  rued, 
et  chir.  prat.,  1866. — 31.  Bouchut:  Lecons  cliniques,  Gaz.  des  Hop., 
Nov.,  1877. — 32.  GuSneau  deMussy:  Clin,  med.,  vol.  ii.— 33.  Romberg: 
Lehrb.  d.  Nervenkrankh. — 34.  Sauvages:  Nosologie  in£thodique. — 35. 
Bouchut:  Gaz.  hopitaux,  Nov.,  1877. — 36.  Bouchut:  Traite  du  nervo- 
sisme,  p.  244. — 37.  Gueneau  de  Hussy:  Clin,  med.,  vol.  ii.,  p.  239. — 38. 
Baudin:  Th.,  Paris,  1855.— 39.  Legrain:  Th.,  Paris,  1886.— 40.  Strauss: 
Die  einfache  zuckerlose  Harnruhr,  Inaug.  Dissert.,  Tuebingen,  1870. — 
41.  Pribram:  Prager  Vierteljahr.,  1871,  p.  28. — 42.  Neuffer:  Diabetes 
insipidus,  Tuebingen,  1856. — 43.  Kuelz:  Gerhardt's  Handbuch,  vol.  iii., 
1878.— 44.  George  Guinon:  These,  Paris,  1889.— 45.  Ebstein:  Ueb.  d. 
Beziehungen  d.  Diabetes  insipidus  z.  Erkrankungen  d.  Nervensystems, 
Deutsch.  Arch.  f.  klin.  Med.,  vol.  xi.,  p.  344,  1873.— 46.  Griesinger: 
Studien  tiber  Diabetes,  Arch.  f.  physiol.  Heilk.,  1859. — 47.  Rayer: 
Diet.  Jaccoud,  Art.  de  Letulle. — 48.  Couteoux:  Rev.  de  clin.  et  de 
therapeutique,  Dec,  1888.— 49.  Maucotel:  Th.  de  Paris,  1883.— 50. 
Kuelz:  Loc.  cit. — 51.  Becquerel:  Semeiotique  des  urines. — 52.  Kiener: 
Th.,  Strasbourg,  1866.— 53.  Buerger:  Deutsch.  Arch.  f.  kl.  Med.,  1873, 
vol.  ii. — 54.  Nasse:  Arch.  f.  phy6.  Heilk.,  x. — 55.  Bouchut:  Loc.  cit. — 
56.  Bouchut:  Loc.  cit.— 57.  Crapart:  Th.,  Paris,  1865.— 58.  H.Roger 
Journ.  denied,  et  chir.  prat.,  1865. 


VARICOSE  VEINS 


OF  THE 


LOWER    EXTREMITIES. 


BY 


WILLIAM  H.  BENNETT,  F.R.C.S., 

Surgeon  to  St.  George's  Hospital  ;  Lecturer  on  Clinical  Surgery  and  on  Anatomy  in  St. 

George's  Hospital  Medical  School:  Member  of  the  Board  of  Examiners 

Royal  College  of  Surgeons  of  England. 


VARICOSE  VEINS 
OF  THE  LOWER  EXTREMITIES. 


CHAPTEE  I. 


Of  the  advice  so  abundantly  offered  to  the  student  during 
his  clinical  studies,  there  is  probably  none  more  thoroughly 
sound  than  that  which  urges  upon  him  the  necessity  for  ac- 
quiring an  intimate  knowledge  of  the  most  common  diseases, 
and  at  the  same  time  warns  him  against  devoting  too  large 
a  share  of  his  short  curriculum  to  the  study  of  those  rare  and 
interesting  cases  which  are  naturally  so  fascinating  to  us  all. 
Such  advice  cannot  be  often  enough  repeated,  nor  can  it  be 
too  closely  followed,  for  I  presume  it  must  fall  to  the  lot  of 
most  of  you,  a  little  later  in  your  career,  to  be  called  upon  to 
treat  diseases  which  are  ordinary  rather  than  rare;  and  you 
may  take  it  as  a  fact  that  by  the  success  which  follows  your 
treatment  of  these  common  affections  will  your  ability,  for  the 
most  part,  be  estimated  by  that  section  of  the  public  from 
which  your  patients  come. 

However  much  the  out-patient  departments  of  our  general 
hospitals  may  be  from  time  to  time  adversely  criticised,  there 
is  not  the  least  doubt  that — at  present  at  all  events — they 
afford  the  only  accessible  means  by  which  the  study  of  com- 
mon diseases  is  open  to  the  ordinary  student,  and  those  of  you 
who  have  attended  my  practice  among  the  out-patients  here 
will  recollect  how  constantly  I  was  in  the  habit  of  calling  your 
attention  to  valuable  series  of  these  common  affections. 

I  hope,  therefore,  that  I  need  offer  no  apology  for  devoting 
these  lectures  to  the  consideration  of  varicose  veins  of  the 
lower  extremities,  one  of  the  commonest  as  well  as  one  of  the 
most  troublesome  of  surgical  affections. 
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I  propose  to  take  as  a  basis  for  my  observations  the  ac- 
companying- tables,  in  which  are  included,  I  believe,  all  the 
cases  which  came  under  my  care  in  the  out-patient  department 
of  St.  George's  Hospital,  in  which  the  varicose  veins  were  ob- 
vious and  pronounced,  and  in  which  treatment  was  sought 
either  on  account  of  the  abnormal  veins  themselves  or  for  some 
condition  directly  dependent  upon  them. 

Twenty -three  other  cases,  not  tabulated,  in  which  the  symp- 
toms were  unassociated  with  any  obvious  varicosity  are  of  in- 
terest, and  will  be  considered  separately.  I  shall  also  have  to 
refer  to  various  cases  which  have  been  under  my  care  in  the 
wards  of  the  hospital  and  in  private  practice. 

At  the  expense,  I  fear,  of  being  rather  wearisome,  it  is  nry 
intention  first  to  briefly  consider  seriatim  the  several  points 
suggested  by  the  headings  of  these  tables — not  that  I  suppose 
any  new  or  startling  facts  will  be  forthcoming,  but  because, 
so  far  as  I  know,  it  is  a  long  time  since  any  analysis  of  such  a 
large  number  of  cases  of  this  affection  has  been  published,  and 
also  because  I  believe  it  cannot  be  otherwise  than  profitable  to 
occasionally  test  the  accuracy  of  teachings  some  of  which 
owe  their  acceptance  to  little  more  than  tradition,  and  which 
may  in  course  of  time  require  modification. 

Relative  Number  of  Cases  occurring  in  the  two  Sexes. 

The  number  of  cases  among  the  females  exceeds  that  on 
the  male  side  by  21.62  per  cent,  which  maybe  easily  accounted 
for  by  the  large  proportion  of  cases  apparently  dependent  on 
pregnancy;  indeed,  if  the  column  of  causes  under  this  head  be 
noticed,  it  is  manifest  that  in  the  absence  of  pregnancy  the 
number  of  cases  in  females  would  be  considerably  exceeded  by 
those  in  the  males.  This  is  more  particularly  seen  in  cases 
affecting  both  limbs. 

Taking  the  cases  in  which  the  affection  is  limited  to  one 
side,  the  number  in  males  actually  exceeds  that  in  the  opposite 
sex  (particularly  on  the  right  side),  in  spite  of  the  probable  in- 
fluence of  pregnancy  as  a  determining  cause. 

Extent  of  the  Disease  and  the  Veins  involved. 

General  Varicosity  Throughout  Leg  and  Thigh. — On  both 
sides.     Here  the  difference  in  the  number  of  cases  occurring' 
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in  the  two  sexes  is  most  marked.  In  man3T  of  the  cases  on 
the  female  side  there  was  a  distinct  history  of  the  affection 
having*  first  shown  itself  very  slightly  in  one  leg",  and  then  to 
have  subsequently  affected  both  limbs,  equally,  after  two  or 
three  pregnancies,  the  limb  originally  affected  being,  as  a  rule, 
the  left.  In  some  of  the  cases  the  disease  commenced  in  both 
limbs  simultaneously  after  the  first  pregnancy. 

On  the  left  side  only.  Here  the  number  of  cases  is  about 
equal  in  the  two  sexes,  being  slightly  in  excess  on  the  male  side. 

On  the  right  side  only.  It  is  remarkable  that  in  the  fe- 
males not  a  single  instance  of  general  varicosit}T  was  noted, 
although  in  three  cases  it  was  stated,  by  patients  who  were 
affected  in  both  limbs,  that  there  had  first  been  varicosity  on 
the  right  side,  the  left  having  become  afterward  involved,  in 
consequence  of  pregnancy  in  two  of  the  cases,  and  "  low  fever  " 
in  the  other. 

Among  the  males,  on  the  other  hand,  there  was  evidence 
of  general  varicosity  in  many  cases;  and  it  is  noteworthy  that, 
in  five  of  these,  there  was  fulness  of  the  veins  throughout  the 
whole  limb  at  the  time  of  the  first  appearance  of  the  disease. 

General  Varicosity  not  Extending  Above  the  Knee. — 
Here,  again,  the  difference  in  the  number  of  cases  in  the  two 
sexes  is  very  marked,  and  is  not  easily  explained.  On  the 
male  side  not  a  single  instance  presented  itself  in  which  both 
limbs  were  involved,  whereas  the  females  produced  fourteen 
cases;  in  three  of  these  the  disease  appeared  in  the  second 
limb  after  the  first  pregnancy,  and  as  the  patients  were  young, 
it  is  probable  that  successive  pregnancies  will,  if  they  occur, 
entail  varicosity  throughout  both  limbs. 

Of  cases  limited-  to  the  right  or  left  limb  onty,  it  will  be 
seen  that  the  males  afford  far  more  examples  than  the  females, 
the  difference  in  numbers  being  less  marked  in  the  right  limb, 
although  in  that  the  number  is  much  greater  in  the  males. 

Varicosity  of  the  Veins  over  the  Popliteal  and  Fibular 
Regions  Only. — Of  this  condition  no  instance  occurring  in 
both  limbs  was  seen  among  the  females,  but  it  was  stated  by 
a  few  of  those  who  presented  themselves  with  general  varico- 
sity of  both  limbs  that  the  disease  was  first  noticed  in  these 
regions,  and  gradually  increased. 

In  the  males  there  were  fifteen  cases,  but  I  could  obtain  no 
evidence  of  the  condition  having  become  general  in  any  man. 
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In  the  examples  of  this  class  which  were  confined  to  one 
limb  the  women  were  affected  to  the  extent  of  thirteen  cases 
in  each  limb,  whereas  the  men  provided  no  instance  in  the  Left 
limb,  and  only  five  in  the  right. 

Varicosity  Limited  to  the  Internal  Saphena  and  its  Tin- 
mediate  Branches. — The  aggregate  number  of  these  cases 
was  rather  larger  in  the  females,  but  the  instances  occurring 
in  both  limbs  were  very  much  more  common  in  the  males. 
When  confined  to  the  left  limb  they  were  almost  equal  in 
numbers  in  the  two  sexes,  but  in  the  right  limb  the  cases  on 
the  female  side  very  greatly  exceeded  those  in  the  males.  In 
all  the  patients  seen  with  this  condition  the  internal  saphena 
was  affected  from  end  to  end,  including  its  radicles  on  the  foot; 
there  was  no  fulness  or  increase  of  tension  about  the  deep  parts 
of  the  limb;  nor  was  there,  when  the  affection  was  confined  to 
a  single  limb,  any  general  increase  in  size  on  the  affected  side 
more  than  could  be  accounted  for  by  the  enlargement  of  indi- 
vidual and  manifest  veins.  As  a  rule,  the  varicosity  in  the 
leg  was  in  excess  of  that  in  the  thigh,  but  in  about  20  per  cent 
of  the  cases  the  tortuosity  or  size  of  the  veins  in  the  thigh 
exceeded  that  in  the  leg. 

In  a  certain  number  of  instances  the  disease  was  most  evi- 
dent as  a  large  mass  of  veins  occupying  the  lowest  third  of 
the  thigh,  above  and  below  which  the  saphena  was  only  slight  ly 
involved,  and  in  the  majority  of  these  there  was  a  large  glob- 
ular varix  at  the  saphenous  opening. 

In  most  of  the  cases  of  varix  limited  to  the  saphena  occur- 
ring in  men,  the  affection  was  first  noticed  at  the  ankle,  and 
gradually  extended  upward.  In  fourteen  instances,  however, 
the  fulness,  when  first  observed,  involved  the  whole  vein;  four 
of  these  wTere  on  the  left  side  and  ten  on  the  right,  these  lat- 
ter having  become  manifest  early  in  life — a  point  of  interesl 
in  relation  to  the  possible  hereditary  nature  of  some  of  these 
varicosities. 

As  to  the  point  at  which  the  disease  was  first  observed  in 
the  women  no  definite  evidence  was  forthcoming,  in  conse- 
quence of  difficulties  due  to  pregnancy,  excessive  constipation, 
and  menstrual  troubles. 

Mass  of  Varicose  Veins  at  Inner  Side  of  Thigh,  Overly- 
ing but  not  Involving  flic  Saphena, — Only  six  cases  were  seen 
in  which  this  condition  could  be  with  certainty  diagnosed  ;  1  wo 
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of  these  were  in  females.  In  all  the  cases  the  varicose  mass 
could  be  entirely  separated  from  the  saphena,  which,  appar- 
ently healthy,  ran  beneath.  The  veins  of  the  leg-  in  the  men 
were  not  visibly  affected,  but  in  the  women,  both  of  whom  had 
borne  children,  there  was  some  fulness  below  the  knee.  In 
two  instances,  both  males,  there  was  a  globular  varix  at  the 
saphenous  opening.. 

It  is  possible  that  some  of  the  cases  previously  mentioned, 
in  which  a  large  mass  of  veins  existed  in  the  lower  part  of  the 
thigh,  the  saphena  being  almost  healthy  above  and  below, 
may  belong  to  this  class;  indeed,  I  have  recently  dissected  out 
a  mass  of  this  kind  from  a  patient  in  the  Belgrave  Ward, 
which  proved  to  be  quite  unconnected  with  the  saphena.  (See 
Plate,  Figs.  1  and  2.) 

Varicosity  Limited  to  Veins  of  Ankle  and  Foot. — The 
seven  instances  of  this  condition  occurred  in  females,  and  were 
confined  to  the  right  limb.  In  all,  with  the  exception  of  two 
cases  which  followed  upon  fracture  of  the  leg,  the  disease  was 
noticed  at  an  early  age. 

Isolated  Mass  of  Varicose  Veins  over  Calf  of  Leg. — This 
appears  to  be  the  rarest  form  of  varicosity  met  with  in  the 
lower  limbs.  Only  four  cases  occurred;  all  were  in  males — 
one  in  the  left  leg,  three  in  the  right;  and  there  was  no  evi- 
dence of  other  varicosity.  In  all,  the  external  saphena  seemed 
to  be  involved. 

I  have  recently  had  another  case  under  my  care  in  the  hos- 
pital and  on  dissecting  out  the  mass,  which  consisted  of  fifteen 
inches  of  greatly  dilated  veins,  the  efferent  vessel  was  found 
to  be  the  proximal  part  of  the  external  saphena,  while  the 
afferent  vessels  were  the  distal  part  of  the  same  vein,  and  two 
small  veins  which  came  through  the  fascia,  one  on  each  side  of 
the  upper  end  of  the  tendo  Achillis.    (See  Plate,  Figs.  5  and  6.) 

Circumscribed  Varix  at  the  Saphenous  Opening. — This 
condition  occurred  much  more  frequently  in  men  than  in 
women. 

The  seven  instances  in  which  the  affection  existed  at  both 
saphenous  openings  were  limited  to  males  with  varicosity  in 
the  two  limbs.  Five  of  these  were  in  cases  of  general  varicos- 
ity of  the  legs,  and  more  or  less  of  the  thighs,  the  remaining 
two  being  m  cases  of  varicosity  confined,  apparently,  to  the 
two  internal  saphenas  and  their  immediate  branches. 
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In  varicosity  of  both  Limbs  with  varix  at  the  saphenous 
opening- on  one  side  only,  the  percentage  occurring  in  males 
largely  exceeded  that  in  the  females,  on  the  left  side;  but  on 
the  right,  the  percentage  among  the  women  was  rather  greater 
than  in  the  men.  In  the  males  with  general  varicosity  of  one 
limb  only,  the  varix  at  the  saphenous  opening  was  present  on 
the  left  side  nearly  thrice  as  often  as  on  the  right;  whereas 
with  the  females  the  percentage  was  larger  on  the  right.  In 
all  the  patients  presenting  this  condition  the  saphena  itself 
was  large  or  varicose,  although  in  a  few  cases  to  a  hardly  per- 
ceptible degree. 

I  have  recently  seen  a  case  in  which  there  was  a  globular 
varix  in  Scarpa's  triangle  of  the  kind  under  discussion,  wit  h- 
out  the  least  sign  of  varicosity  of  the  saphena  or  any  other 
vein.  The  patient  had  long  ago  been  told  it  was  a  hernia,  and 
indeed  came  to  me  with  a  view  to  submitting  himself  to  the 
operation  for  the  radical  cure  of  that  affection.  The  condition 
had  existed  from  childhood. 

Probable  Causes. 

Foremost  among  the  causes  commonly  spoken  of  as  pro- 
ducing varicose  veins  are  constipation  and  pregnancj';  the 
latter,  acting  either  alone  or,  as  often  happens,  in  combination 
with  the  former,  accounting  almost  entirely  for  the  large  ex- 
cess of  cases  of  general  varicosity  seen  in  females. 

It  is,  however,  important  to  realize  that  most  of  the  so- 
called  originating  causes  are,  in  reality,  only  causes  which  de- 
termine either  the  increase  of  the  disease,  or  of  certain  symp- 
toms connected  with  it,  and  are  not  necessarily  associated  in 
any  way  with  its  real  origin. 

Certain  forms  of  hepatic  and  cardiac  disease  have  from  time 
to  time  been  credited  with  a  large  share  in  the  production  of 
varicose  veins  in  the  lower  limbs;  and  it  is  possible  that  in  a 
very  slight  degree  this  may  be  correct,  although  the  evidence 
upon  which  the  conclusion  rests  is  somewhat  vague. 

At  the  same  time  there  is  no  doubt  whatever  that  morbus 
cordis  may  be,  and  often  is,  a  fruitful  source  of  complications, 
to  be  referred  to  later,  in  patients  whose  veins  are  already 
varicose. 

The  only  obvious  originating  causes  of  general  varicosity 
in  the  lower  limbs  appear  to  be  the  following: 
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Obliteration  of  a  large  vein  following-  upon  the  formation 
of  thrombus,  such  as  may  occur  in  typhoid  fever,  certain  forms 
of  gout  and  other  affections,  or  injmw,  of  which  five  instances 
are  noted  in  my  tables,  all  being-  cases  of  fracture  (one  of  the 
pelvis,  two  of  the  thigh,  two  of  the  leg). 

Local  pressure,  such  as  that  produced  by  tumors  or  fsecal 
accumulations,  the  latter  being  limited  for  all  practical  pur- 
poses to  the  left  limb,  and  being,  in  my  mind,  of  doubtful  value 
as  a  cause. 

Pressure  of  a  long  column  of  blood  may,  in  the  case  of  the 
internal  saphena,  placed  as  it  is  outside  all  accessory  muscu- 
lar support,  no  doubt  account  for  the  fulness  and  slight  elon- 
gation, hardly  amounting  to  real  varicosity,  which  is  commonly 
seen  in  that  vein  among  subjects  who  follow  occupations  ne- 
cessitating long  standing;  but  in  the  exaggerated  varix,  which 
is  not  uncommon  in  this  vessel,  some  other  cause  must  exist, 
since  it  occurs  indifferently  in  all  classes  of  individuals,  and 
quite  independently,  at  times,  of  continuous  standing. 

It  is,  however,  clear  that  in  a  large  number  of  cases,  espe- 
cially those  affecting  the  right  limb,  varix  occurs  without  any 
such  obvious  cause.  The  question  therefore  arises  as  to  whether 
a  limb,  in  which  the  venous  apparatus  was  originally  perfect, 
becomes  varicose  till  late  in  life,  excepting  as  the  result  of  some 
obvious  cause  of  the  kind  alluded  to. 

Personally,  the  more  I  see  of  this  affection  the  more  I  in- 
cline to  the  belief  that  a  large  proportion  of  these  varicosities 
originate  in  congenital  defects  in  the  venous  apparatus,  which 
in  some  patients  are  distinctly  hereditary.  If  this  be  the  case, 
it  would  naturally  be  more  easily  demonstrated  in  instances 
of  varicosity  affecting  the  right  side,  which  for  all  ordinary 
purposes  maybe  assumed  to  be  free  from  the  influence  of  that 
doubtful  originating  cause,  a  loaded  colon. 

A  reference  to  the  tables  will  show  that  the  percentage  of 
cases  on  the  right  side  with  a  distinct  hereditary  history  is 
about  equal  in  the  two  sexes — viz.,  rather  more  than  fifty  per 
cent.  That  the  disease  must — sometimes  at  all  events — de- 
pend upon  peculiarity  in  the  veins  themselves  seems  probable 
from  the  way  in  which  severe  varicosity  develops  in  men  who 
are  robust  in  all  other  respects,  and  who  do  not  suffer  from 
constipation  or  other  conditions  in  the  least  degree  likely  to 
produce  the  affection.     Further,  the  disease  affects  all  classes, 
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rich  and  poor,  with  curious  impartiality;  it  occurs  in  the  active 
and  sedentary,  in  the  weak  and  strong,  in  the  short  as  well  as 
the  tall,  and  is  to  a  great  extent  independent  of  occupation. 

Again,  the  difference  in  the  behavior  of  the  veins  of  the  two 
limbs  when  these  ace  subjected  to  precisely  the  same  conditions 
is  sometimes  remarkable,  for  it  is  occasionally  found  that  under 
these  circumstances  varicosity  will  develop  in  one  limb  only, 
leaving-  the  other  unaffected,  either  entirely  or  until  a  much 
later  period  in  life.  The  best  illustration  of  this  is  seen  in 
varicosity  arising-  apparently  from  the  local  constriction  pro- 
duced by  the  use  of  garters,  in  which  the  disease  may  be  con- 
fined to  one  side,  perhaps  the  right. 

I  hardly  see  how  the  occurrence  of  such  cases  can  be  ex- 
plained otherwise  than  by  assuming-  that  some  inherent  de- 
fect or  abnormality  exists  in  the  venous  apparatus. 

I  have  been  unable  to  connect  the  occupation  of  the  patient 
in  any  definite  degree  with  the  actual  production  of  this  dis- 
ease, excepting  in  certain  cases,  already  alluded  to,  in  which 
the  internal  saphena  was  involved ;  but  some  occupations  which 
entail  longstanding-,  exposure  to  great  heat,  or  repeated  slight 
injury  undoubtedly  tend  to  increase  the  varicosity  or  cause 
complications,  such  as  thrombus,  ulcer,  eczema,  and  oedema. 

The  influence  of  stature  is  interesting  but  vague.  As  a 
rule  the  veins  seem  to  be  affected  in  nearly  equal  proportions 
in  the  tall  and  short,  though  general  varicosity,  without  much 
affection  of  the  saphena  or  other  purely  subcutaneous  veins,  is 
more  commonly  seen  in  short  than  tall  subjects.  On  the  other 
hand,  cases  in  which  the  disease  is  more  or  less  limited  to  the 
saphena  are  not  often  seen  in  any  but  tall  patients. 

The  results  of  local  constrictions  from  external  sources 
(e.g.  the  use  of  garters)  have  been  referred  to  incidentally; 
and  although  I  believe  more  importance  than  necessary  has 
been  attributed  to  these  local  constrictions  in  the  production 
of  the  disease,  they  have,  without  doubt,  a  tendency  to  cause  a 
rapid  increase  in  the  varicosity,  and  may  give  rise  to  painful 
complications.  It  is,  of  course,  difficult  to  obtain  precise  in- 
formation from  females  as  to  these  probable  causes,  in  conse- 
quence of  the  constant  association  of  pregnancy  and  constipa- 
tion, the  former  predominating  when  the  disease  affects  both 
limbs,  and  constipation  when  the  left  side  only  is  involved. 
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Time  of  the  Appearance  of  the  Disease. 

Under  this  head  was  noted  the  time  at  which  the  patient's 
attention  was  first  called  to  the  affection.  This  has,  of  course, 
but  little  real  bearing-  upon  the  date  of  the  actual  commence- 
ment of  the  disease,  for  in  some  of  the  cases  it  was  noticed 
accidentally  after  trifling  injury,  and  in  many  others  it  was 
obvious  that  the  varicosity  had  existed  long  before  it  was  seen 
by  the  patient. 

The  males  afforded  no  instance  in  which  both  limbs  were 
affected  before  the  age  of  twenty-one,  but  between  twenty-one 
and  twenty -five  no  less  than  forty  of  the  total  number  of 
ninety-two  cases  first  attracted  attention.  In  cases  confined 
to  the  left  limb,  two  of  the  thirteen  examples  noticed  before 
the  age  of  twenty-five  had  existed  from  "  childhood,"  and  three 
gave  trouble  before  the  age  of  twenty-one.  In  varicosity  of 
the  right  side  only,  fifty  per  cent  of  the  cases  were  noticed 
prior  to  the  age  of  twenty-one,  five  of  these  having  been  ob- 
served soon  after  puberty.  It  is  noteworthy  that  no  case  in 
which  both  sides  were  involved  commenced  after  fort}*. 

The  females  presented  but  few  cases  affecting  both  limbs 
before  the  age  of  twenty-five,  but  between  twenty-five  and 
forty  an  enormous  increase  is  shown,  which  is  easily  accounted 
for  by  the  effect  of  child-bearing.  Of  the  cases  limited  to  the 
left  side,  about  thirty-five  per  cent  were  noticed  before  the  age 
of  twenty-five;  of  these  three  caused  trouble  before  the  age  of 
twenty-one  and  after  pregnancy.  When  the  right  limb  on]  3- 
was  involved,  more  than  half  the  cases  were  noticed  before 
twenty-five  (twelve  of  which  attracted  attention  prior  to  the 
age  of  twenty-one).  The  only  examples  of  varicosity  commenc- 
ing after  forty  were  the  fourteen  cases  in  which  the  right  limb 
was  affected. 

Complications. 

Under  this  head  are  noted  conditions  which  were  held  to 
be  fairly  dependent  for  their  existence  or  continuance  upon 
the  varicose  veins,  or  which  owed  their  origin  to  the  same 
cause. 

Haemorrhoids. — As  may  be  expected,  these  occurred  more 
commonly  in  patients  in  whom  both  limbs  were  varicose  (i.e., 
in  cases  in  which  general  varicosity  was  most  advanced),  and 
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under  those  circumstances  were  more  frequently  seen  in  women 
than  in  men.  In  varicose  veins  of  the  left  limb  this  complica- 
tion was  again  found  more  frequently  in  females  than  in  males, 

in  whom  it  was  only  present  in  association  with  excessive  con- 
si  ipation.  It  is  remarkable  that  no  instance  of  piles  was  seen 
in  males  when  the  varicosity  was  confined  to  the  right  limb, 
only  three  eases  being-  seen  in  females.  In  two  of  these  the 
piles  followed  upon  lingering-  parturition  long  after  the  origi- 
nal varicose  veins  had  been  noticed,  and  in  the  third  they 
seemed  to  have  been  caused  by  uterine  displacement  in  a  vir- 
gin. 

Varicocele. — In  the  majority  of  the  examples  of  this  com- 
plication its  existence  was  unsuspected  by  the  patients.  In 
the  cases  occurring  with  varicosity  of  both  limbs,  two  were 
double,  and  with  one  of  these  there  existed  also  severe  piles; 
the  remaining  seven  varicoceles  were  on  the  left  side.  Those 
connected  with  varicose  veins  in  the  left  limb  only  were  not 
observed  by  the  patients,  excepting  in  one  case  where  there 
was  neuralgia  testis.  The  two  instances  associated  with  vari- 
cosity in  the  right  limb  only,  were  manifest  to  the  patients, 
but  caused  no  trouble. 

With  reference  to  this  complication,  one  point  of  interest 
was  elicited,  viz.,  that,  with  one  exception,  all  the  cases  of 
varicose  veins  in  which  varicocele  was  present  were  noticed  at 
a  comparatively  early  age. 

Varix  over  Tubes. — The  two  examples  of  this  condition 
occurred  in  males;  one  followed  fracture  of  the  pelvis,  and  the 
other  was  a  sequel  to  typhoid  fever;  in  the  former  there  was 
general  varicosity  of  the  left  limb,  and  in  the  latter  both  limbs 
were  involved. 

Varicose  Veins  in  Labia.—  The  two  instances  of  this 
affection  were  seen  in  cases  of  the  most  exaggerated  varicosity 
of  the  lower  limbs  I  have  ever  met  with.  The  patients  were 
very  fat  multipara?;  in  one  attention  was  called  to  the  compli- 
cation by  the  formation  of  an  abscess  in  the  labium,  presuma- 
bly due  to  the  breaking  down  of  a  thrombus.  There  were  ex- 
tensive piles  in  both  cases. 

Ulcer  and  Eczema. — Under  these  heads  there  is  little  thai 
requires  comment.  A  large  number  of  the  ulcers,  which  pre- 
sented every  variety,  were  due  to  slighl  injuries  to  parts  al- 
ready eczematous;    a  few  were  the  result  of  the  bursting  of 
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varicose  veins;  and  a  small  number  were  apparently  sponta- 
neous, but  in  reality  resulted  from  the  breaking'  down  of 
thrombi,  this  cause  being"  most  commonry  seen  in  men.  A 
considerable  proportion  of  the  cases  of  eczema  were  associated 
with  multiple  hemorrhages  (purpura). 

It  is  curious  that  on  the  female  side  no  instance  of  simple 
eczema  was  met  with  in  cases  of  varicosity  confined  to  the 
right  limb. 

Persistent  {"  sol  id")  (Edema. — These  cases  were  all  of  long- 
standing, and  were  limited  in  each  instance  to  the  lower  two 
thirds  of-  the  leg.  The  parts  were  greatly  hypertrophied,  of 
stony  hardness,  and  insensitive.  In  all  there  were  scars  of 
old  ulcers,  and  in  five  a  distinct  history  of  sj^philis  was  present. 

Recent  Thrombus. — In  connection  with  this  complication 
occurred  some  of  the  greatest  differences  between  the  men 
and  women;  for  while  in  the  former  there  was  no  example  of 
recent  thrombus  in  varicosity  affecting-  both  limbs,  there  were 
twenty-three  cases  in  the  total  number  of  163  varicosities  of 
both  limbs  in  females.  In  the  majority  of  these  the  thrombus 
was  confined  to  one  side,  principally  the  left,  and  seemed  to  be 
associated  with  either  the  puerperal  state  or  menstrual  irreg- 
ularities. 

Thrombus  in  cases  of  varicose  veins  limited  to  the  left  limb 
was  more  frequent  in  men  than  women.  Three  of  the  instances 
seen  in  the  males  were  due  to  in j  ury,  four  wTere  examples  of 
passive  coagulation  (gouty  ?)  in  old  age,  and  two  occurred  spon- 
taneously in  young  subjects.  For  the  seven  cases  on  the 
women's  side  no  definite  cause  could  be  found. 

In  varix  affecting  the  right  limb  only,  no  recent  thrombus 
was  noticed  in  the  females;  but  in  the  males  there  were  seven- 
teen cases,  all  due  to  slight  injuries,  excepting  three  which 
were  spontaneous  in  origin. 

Although  it  has  become  a  rather  common  custom  to  speak 
of  thrombi  which  form  spontaneously  in  many  of  these  cases 
of  varicose  disease  as  being  of  "  gout}7 "  origin,  they  are,  I  be- 
lieve, far  more  often  due  to  extreme  feebleness  of  the  circula- 
tion connected  with  some  form  of  heart  affection,  either  func- 
tional or  organic. 

I  have  under  my  care  at  the  present  time  a  lady,  beyond 
middle-age,  who  is  afflicted  with  general  varicosity  of  both 
lower  limbs,  and  whose  heart's  action  is  so  weak  that  if  the 
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limbs  are  allowed  to  remain  in  the  dependent  position  for  any 
considerable  time  one  or  more  thrombi  invariably  form. 

So  long- as  she  remains  in  the  recumbent  post  11  re,  or  is  care- 
ful to  keep  the  legs  well  elevated,  no  formation  of  thrombus 
occurs.  She  has  been  assured  1  hat  1  he  blocksare  due  to  gout, 
although  her  personal  history  is  tree  from  evidence  of  its  ex- 
istence, and  she  does  not  come  of  a  gouty  stock. 

There  is  in  my  mind  not  the  least  doubt  that  the  unfortu- 
nate tendency  to  coagulation  in  this  case  is  entirely  the  re- 
sult of  the  defective  cardiac  action. 

There  is,  however,  a  peculiar  variety  of  thrombus  which 
seems  to  occur  only  in  those  persons  who  are  of  a  pronounced 
gouty  habit;  such,  at  least,  is  my  experience. 

The  peculiarity  referred  to  exists  in  the  fact  that  the  blocks 
form  only  when  the  patient  happens  to  be  confined  to  bed  or 
laid  up  suddenly  in  any  way  after  having  been  previously  in 
apparent  good  health.  So  long  as  the  customary  exercise,  etc., 
is  uninterrupted,  the  tendency  to  coagulation  appears  to  be  in 
abeyance.  All  the  cases  of  this  kind  which  have  come  under 
my  immediate  notice  have  been  in  males.  I  have  recently  had 
a  good  example  under  my  care  in  the  person  of  a  gentleman 
whom  it  was  necessary  to  confine  to  bed  for  a  few  days  after 
a  small  operation,  he  having  before  been  in  good  general 
health,  but,  at  the  same  time,  greatly  disposed  to  gout. 

Five  days  after  taking  to  his  bed  he  awoke  in  the  middle  of 
the  night  with  a  feeling  of  pain  on  the  inner  side' of  the  knee, 
and  found  in  that  situation  a  hard,  tender  lump,  which  proved 
to  be  a  thrombus  in  the  internal  saphena  vein. 

Upon  inquiry  it  was  ascertained  that  a  similar  block  had 
formed,  in  the  same  way,  higher  up  in  the  thigh,  some  years 
previously,  while  he  was  temporarily  laid  up. 

Cases  like  this,  although  not  common,  are  certainly  not 
very  rare,  and  their  occurrence  is  well  worth  bearing  in  mind, 
as  it  shows  the  necessity  for  caution  in  confining  a  certain 
class  of  patients  to  bed  for  a  longer  time  than  is  absolutely 
necessary. 

Old  Thrombus. — Evidence  of  this  condition  existed  in  many 
cases  in  both  sexes,  and  varied  from  the  minute  phlebolith  to 
amassof  hard,  tortuous,  insensitive  blocks  several  inches  long. 
The  largest  seen  in  the  cases  tabulated  was  in  a  man  in  whom 
the  whole  of  the  saphena  below  1  lie  right  knee  was  completely 
V— 48 
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occluded.  This  block  had  been  years  in  forming-;  it  began 
above  the  ankle,  and  gradually  increased  by  the  occasional 
deposit  of  new  coagulum  at  the  proximal  end  of  the  old  throm- 
bus, which  caused  pain  and  tenderness  for  periods  varying 
from  three  days  to  a  fortnight,  and  then  gradually  became 
insensitive,  hard,  and  permanent.  I  have  recently  had  under 
my  care  in  the  hospital  a  still  more  exaggerated  instance  of 
this  "  creeping  "  form  of  thrombus,  which  extended  from  the 
ankle  to  the  middle  of  the  thigh,  and  was  still  growing. 

Valgus. — The  occasional  association  of  valgus  with  gene- 
ral varicosity  of  the  veins  of  the  lower  limbs  is  of  certain  in- 
terest in  connection  with  the  possible  hereditary  origin  of  some 
of  these  cases. 

In  the  five  instances  noted  in  my  tables,  the  valgus  had 
existed  from  childhood,  and  the  varicose  veins  had  become 
troublesome  Yery  early  in  both  limbs  simultaneously.  The 
patients  were  all  males,  and  there  was  in  each  case  a  history 
of  valgus  and  varix  on  the  part  of  the  father. 

Uncomplicated  Cases. 

At  first  it  may  appear  singular  that  so  small  a  proportion 
of  the  total  number  of  cases  should  have  been  free  from  com- 
plication. In  reality,  however,  this  is  easily  explained  by  the 
fact  that  my  tables  include  only  hospital  patients,  who,  as  a 
rule,  do  not  apply  for  treatment  until  the  symptoms  from 
which  they  suffer  are  sufficient  to  interfere  with  their  occupa- 
tions, the  result,  therefore,  being  that  treatment  is  generally 
sought,  not  on  account  of  the  abnormal  veins  themselves,  but 
for  some  complication  immediately  connected  with  them. 

A  careful  consideration  of  the  cases  tabulated  and  many 
others  seen  in  hospital  and  private  practice,  in  addition  to 
dissections,  into  the  details  of  which  I  need  not  enter  now, 
seems  to  me  to  render  the  following  conclusions  reasonable : 

That,  discounting  the  influence  of  pregnancy,  the  tendency 
to  the  development  of  varicose  veins  in  the  lower  limbs  is 
greater  in  men  than  in  women. 

That  the  disease  for  the  most  part  arises  from  congenital 
and  often  hereditary  defect  or  other  abnormality  in  the  ve- 
nous apparatus,  there  being  no  evidence  to  show  that  a  vein 
originally  perfect  (excepting,  perhaps,  the  long  saphena)  ever 
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becomes  varicose  before  middle  age,  in  the  absence  of  such 
obvious  causes  as  those  previously  referred  lo. 

That  two  distinct  classes  of  the  disease  exist :  one  begin- 
ning in  the  deep  veins,  and  subsequently  involving  the  super- 
ficial; the  other  affecting  the  superficial  veins  only,usually  the 
long  saphena  and  its  radicles,  and  being  confined  almosl  en- 
tirely to  tall  subjects. 

That  the  large  mass  of  varicose  veins  in  the  lower  part  of 
the  thigh,  often  associated  with  a  globular  varix  at  the  saphe- 
nous opening-,  may  in  many  cases,  although  apparently  con- 
nected with  the  long  saphena,  be  independent  of  it,  being  fed 
for  the  most  part  by  veins  coming  through  the  fascia  from 
the  deeper  parts  of  the  limb — a  point  worthy  of  consideration 
in  the  treatment  of  these  cases,  as  I  propose  to  show  in  a 
future  chapter. 


CHAPTER  II. 

I  propose  to  devote  the  present  chapter  to  the  consideration 
of  the  following-  points  of  interest :  the  diagnosis  of  varicose 
veins  in  the  incipient  stage  of  the  affection,  and  the  symptoms, 
mode  of  formation,  and  significance  of  circumscribed  varix  at 
the  saphenous  opening. 

The  Diagnosis  of  Vaeicose  Veins  in  the  Incipient  Stage. 

In  the  majority  of  cases  of  varicosity  met  with  in  hospital 
practice,  the  symptoms  are  so  obvious  that  at  first  sight  it 
seems  superfluous  to  waste  time  upon  their  consideration;  but 
if  you  will  follow  me  I  think  that  I  can  demonstrate  that  the 
disease  is  not  always  so  easy  of  recognition  as  is  commonly 
imagined,  for  it  is  necessary  to  bear  in  mind  that  the  swollen, 
pouched,  and  tortuous  veins  coursing  over  a  limb,  which  may 
itself  be  greatly  enlarged,  are  seen  only  in  advanced  disease, 
and  are  quite  absent  in  the  very  early  stages ;  which  accounts, 
I  presume,  for  the  fact  that  the  onset  of  the  affection  is  some- 
times entirely  overlooked.  Although,  as  I  have  said,  our  hos- 
pital practice  does  not  afford  many  cases  of  incipient  varicos- 
ity, there  is  no  doubt  that  a  number  of  patients  apply  for 
treatment  on  that  account,  but  the  disease  of  which  they  com- 
plain seems  so  trivial  that  they  have  to  give  place  to  others 
who  are  more  urgently  ill. 

I  have,  however,  seen  among  the  out-patients  the  twenty- 
three  cases  alluded  to  in  the  first  chapter,  belonging,  I  believe, 
to  this  class,  in  which  no  obvious  varicose  veins  were  present 
—a  fact  which  probably  explained  the  reason  for  these  pa- 
tients having  been  previously  treated  for  affections  of  a  totally 
different  nature. 

In  private  practice  these  early  cases  are  less  rarety  seen 
than  in  hospital  work,  for  the  reason  just  referred  to,  and  in 
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consequence  of  the  way  in  which  hospital  patients  delay  ap- 
plication for  treatment  until  diseases  are  as  a  rule  advanced. 
In  uncomplicated  varicosity  it  is  essential,  for  the  purposes  of 
treatment,  to  determine  as  to  whethei  the  disease  affects  for 
the  most  part  the  deep  or  the  superficial  veins.  In  bhegreater 
number  of  advanced  cases  the  deep  and  superficial  vessels  are 
probably  involved  to  about  the  same  degree;  bu1  1  his  is  by  no 
means  always  so.  Let  us,  therefore,  take  an  instance  in  which 
varicosity  is  only  obvious  in  the  superficial  veins  {e.g.,  the  sa- 
phena  with  its  immediate  branches),  and  consider  how  the 
existence  of  the  disease  in  the  deeper  vessels  may  be  deter- 
mined. 

The  condition  most  commonly  pointing  to  implication  of 
the  deep  parts  is  a  general  enlargement  of  the  limb,  limited 
in  the  early  stages  to  the  leg,  which  is  more  than  can  be  ex- 
plained by  the  mere  existence  of  the  large  superficial  veins. 
The  increase  in  size  may  or  may  not  be  associated  with  slight 
oedema,  in  the  absence  of  which  the  enlargement  presents  it- 
self as  a  kind  of  flabby  fulness,  excepting  after  the  standing 
position  has  been  assumed  for  some  time,  when  the  fiabbiness 
gives  place  to  a  feeling  of  unnatural  tension.  In  many  cases 
the  increase  is  so  slight  as  to  be  hardly  appreciable,  and  I  have 
known  the  peculiar  hardness  of  the  calf  of  the  leg  after  stand- 
ing mistaken  for  an  especially  fine  tone  of  muscles,  in  an  in- 
stance in  which  a  comparison  of  the  two  limbs  had  manifestly 
not  been  made. 

Further  evidence  is  afforded  by  the  appearance  of  a  collec- 
tion of  small  varicose  veins  below  and  behind  the  inner  ankle. 
or,  as  is  more  common,  over  the  outer  side  of  the  popliteal 
region  or  fibular  side  of  the  leg  at  its  upper  part — conditions 
which  merely  indicate  that  varicosity  involving  the  deeper 
parts  is  prone  to  extend  to  the  superficial  veins  in  one  or  all 
of  these  situations. 

Although  this  extension  to  the  superficial  vessels  is  not 
necessarily  connected  wit  h  any  general  fulness  of  the  limbs, 
sufficient  to  attract  attention,  it  is,  I  believe, in  most  instances 
preceded  by  pain  of  a  peculiar  kind,  to  which  I  particularly 
wish  presently  to  call  attention,  as  it  differs  from  that  usually 
described  as  depending  upon  varicose  veins. 

In  the  thigh  the  evidence  of  implication  of  the  deeper  parts 
is  less  pronounced  in  the  xvvy  early  stages  of  the  disease,  but 


752  Varicose    Veins. 

there  are  two  symptoms  which  may  be  considered,  excepting- 
in  very  rare  instances,  pathognomonic,  viz.,  a  varix  at  the 
saphenous  opening-,  and  a  collection  of  fine  radiating-  veins  ap- 
pearing- over  the  inner  aspect  ol*  the  limb,  not  far  above  the 
knee.  There  may  also  be  some  general  increase  in  size,  but  in 
the  thigh  it  is  so  difficult  to  estimate  a  very  slight  increase 
that  it  is  a  symptom  of  little  value,  especially  on  the  right 
side. 

The  commonest  symptoms  produced  by  uncomplicated  va- 
ricosity are  pain  and  oedema,  with  a  feeling  of  weight  and  gen- 
eral weakness  in  the  limb.  In  ordinary  and  fairly  advanced 
cases,  the  patient  rises  in  the  morning  almost  if  not  entire^, 
free  from  discomfort;  as  the  day  advances  pain  comes  on,  and 
gradually  increases  toward  night,  until  the  legs  are  raised  or 
the  recumbent  position  is  assumed.  Should  oedema  coexist,  it 
will,  like  the  pain,  gradually  increase  during  the  day,  and  is 
often  toward  evening  accompanied  by  intense  itching,  which 
is  generally  at  its  worst  shortly  after  the  patient  lies  down, 
i.e.,  just  as  the  oedema  commences  to  subside.  Although  pain 
and  oedema  are  very  commonly  associated  in  these  cases,  there 
is  not  necessarily  any  definite  relation  between  the  two  symp- 
toms. At  times  the  occurrence  of  oedema  seems  to  be  a  relief 
to  the  acuteness  of  pain,  so  long  as  it  does  not  assume  a  for- 
midable character  and  give  rise  to  painful  complications  like 
eczema  or  ulcer.  In  passing-,  it  may  be  worth  mentioning 
that  although  ulcers — which  are,  I  need  hardly  say,  common 
in  cases  of  varicose  veins— as  a  rule  cause  great  discomfort, 
instances  are  occasionally  met  with  in  which  they  are  a  dis- 
tinct relief  to  pain.  I  have  seen  several  cases  myself  in  which 
little  or  no  pain  was  felt  while  the  sores  were  open,  but  in 
which  upon  the  healing  of  the  ulcers  great  pain  followed.  In 
each  of  these  cases  there  was  oedema,  and  the  discharge  from 
the  sore,  which  obviously  relieved  tension  by  acting- as  a  drain, 
was  profuse  and  watery. 

The  pain  occurring  in  commencing  varicosity  of  the  deep 
veins  before  any  perceptible  change  has  taken  place  in  the 
superficial  vessels  is  peculiar  in  its  nature  and  behavior.  It 
is  pathognomonic,  I  believe,  of  incipient  varicosity,  but  I  can 
find  no  reference  to  it  in  this  relation  in  the  ordinary  works 
on  surgery.  Although  I  cannot  say  that  it  is  to  be  met  with 
in  all  cases,  in  many  it  certainly  occurs,  its  real  cause  being 
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often  undetected,  and  the  patients  treated,  as  a  rule,  for  gout, 
rheumal  ism.  or  valgus. 

The  pain  under  discussion  commences  in  one  or  both  legs 
almost  directly  after  the  patient  rises  in  the  morning,  or  a1 
any  other  time  upon  assuming  the  erect  position  after  the  re- 
cumbent posture  has  been  maintained  for  a  considerable 
period;  it  is  very  acute,  and  rather  " crampy "  in  character; 
the  limb  is  neither  stiff  nor  markedly  tender.  After  an  hour 
or  so  the  acute  discomfort  subsides,  the  "  crampy  "  pain  dis- 
appearing first,  leaving  the  patient  apparently  well  till  later 
in  the  day,  when  in  the  more  advanced  cases  aching  pain  fol- 
lows, with  or  without  oedema.  The  following  are  good  cases 
to  illustrate  this  symptom: 

Case  I.— A  strong,  healthy-looking  girl,  twenty-five  years 
old,  applied  for  treatment  among  my  out-patients,  for  pain  in 
the  right  leg,  which  came  on  daily  directly  after  rising  in  the 
morning,  was  severe  and  "crampy"  for  an  hour  or  rather 
more,  and  then  by  degrees  entirely  left  her.  Toward  evening 
a  little  aching  pain  followed  about  the  lower  part  of  the  leg, 
and  occasionally  she  noticed  some  swelling  around  the  ankle. 

She  had  been  treated,  she  said,  elsewhere  for  hysteria  and 
flat-foot.  The  latter  she  certainly  had  not,  and  of  the  former 
the  only  evidence  was  slight  hyperesthesia  of  the  leg,  which 
is  not  at  all  uncommon  in  early  cases  of  varicosity.  The  leg 
itself  was  quite  natural  in  appearance,  but  was  very  slightly 
larger  in  circumference  than  the  opposite  limb,  the  increase 
being  more  than  could  be  explained  by  the  fact  of  the  affected 
side  being  the  right.  I  at  once  concluded  the  case  was  one  of 
commencing  varicosity  in  the  deeper  parts,  and  ordered  an 
elastic  stocking,  which  entirely  relieved  the  morning  pain. 

Six  months  afterward  she  again  became  an  out-patient, 
and  then  had  distinctly  marked  varicose  veins  in  the  right 
upper  fibular  region.  She  had  worn  out  her  elastic  stocking, 
but  thought  it  hardly  necessary  to  gel  another,  as  she  suffered 
then  from  no  morning  pain,  but  later  in  the  day  there  was 
some  aching  and  more  oedema  than  when  she  was  at  the  hos- 
pital previously. 

Case  II. — A  gentleman  consulted  me  on  account  of  pain 
in  the  right  leg,  which  had  been  previously  diagnosed  as  gout 
and  rheumatism. 
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This  pain  commenced  in  the  morning1  precisely  as  in  the  pre- 
ceding* case,  and  subsided  in  the  same  way,  leaving  him  com- 
fortable till  the  afternoon  or  evening,  when  aching  pain  of  an 
entirely  different  kind  supervened,  being  sometimes  accom- 
panied by  considerable  swelling  "just  above  his  boot,"  which 
caused  so  much  distress  that  occasionally  when  out  shooting- 
he  had  to  return  home  early.  By  the  following  morning  the 
swelling  was  usually  gone,  and  the  same  daily  sequence  of 
symptoms  recurred.  The  leg  itself  was  entirely  free  from  any 
indication  of  superficial  varicose  veins,  but  was  little  enlarged, 
and  there  was  slight  oedema  about  the  ankle.  I  told  him  the 
cause  of  his  suffering  was  commencing  varicosity,  and  ordered 
an  elastic  support  for  the  limb. 

A  year  later  I  saw  him  again,  when  there  were  well-marked 
varicose  veins  coursing  over  the  popliteal  region,  and  below 
and  behind  the  inner  malleolus  was  a  collection  of  small  tor- 
tuous veins,  forming  quite  a  pad  in  that  situation. 

It  is,  I  think,  evident  that  this  particular  pain  is,  as  I  have 
said,  quite  distinct  from  that  which  is  usually  described  as 
produced  by  varicose  veins,  both  in  the  manner  of  its  onset 
and  in  its  general  character;  indeed,  I  have  heard  it  stated  by 
a  surgeon  of  repute  that  the  very  peculiarities  of  the  pain  neg- 
ative the  possibility  of  its  being  due  to  varicosity. 

The  explanation  is,  however,  it  seems  to  me,  simple,  if  the 
difference  in  the  condition  of  the  veins  at  the  commencement 
of  the  change  toward  varix,  and  in  advanced  cases  of  the  dis- 
ease, be  considered.  In  the  incipient  stage  of  the  affection  the 
veins  are  to  some  extent  resilient,  their  coats  perhaps  being 
at  the  same  time  rather  hypertrophied,  especially  in  the 
muscular  layer.  In  the  advanced  disease,  the  veins,  pouched 
and  tortuous,  are  insensitive,  flabby,  or  rigid  tubes,  without 
resilience  at  all.  The  results  of  these  conditions  are  the  fol- 
lowing: In  the  incipient  cases,  the  veins,  when  subjected  to 
more  than  the  normal  pressure,  immediately  resist  the  unnat- 
ural tension,  being  assisted  in  this  by  the  contractions  excited 
in  the  fibres  of  the  muscles  around  them — at  all  events,  in  the 
case  of  the  intra-muscular  veins.  Thus  is  produced  the  acute, 
somewhat  crampy  pain  which,  under  these  circumstances, 
naturally  occurs  at  the  time  of  rapid  increase  in  the  blood- 
pressure  in  the  veins,  which,  by  reason  of  their  resiliency,  re- 
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cover  something- like  their  previous  calibres  daring1  the  time 
the  abnormal  tension  is  relieved  by  the  recumbenl  position  of 
1  he  patient. 

The  peculiar  subsidence  of  this  pain  is  accounted  for,  in  my 
judgment,  by  t  he  active  resistance  in  1  he  vessel  being  gradually 
overcome  by  1  he  continual,  uniform,  increased  blood-pressure, 
so  that  no  noticeable  further  discomfort  occurs  until  the  dis- 
tention is  sufficient  to  cause  the  ordinary  pain,  with  or  with- 
out oedema,  met  with  in  advanced  varicosity. 

The  daily  repetition  of  these  conditions  results  in  the  grad- 
ual advance  of  the  disease,  the  typical  morning  pain  ultimately 
entirely  disappearing-,  either  in  consequence  of  the  veins  lie- 
coming-  over-dilated  and  insensitive,  or,  as  more  commonly 
happens,  from  the  extension  of  the  disease,  in  the  directions 
previously  indicated,  to  the  superficial  veins,  which,  being  in- 
dependent of  muscular  or  other  extraneous  support,  dilate 
rapidly,  and  so  afford  a  speedy  relief  to  the  tension  in  the 
deeper  parts  of  the  limb. 

Varicosity  of  the  superficial  veins  occurring  without  general 
enlargement  of  the  limb  or  antecedent  pain  is  probably  due 
either  to  the  disease  commencing  in  these  vessels  themselves, 
or  to  their  implication  sufficiently  earl}'  to  prevent,  by  the 
comparative  ease  and  rapidity  with  which  they  yield  to  pres- 
sure, any  considerable  tension  in  the  subjacent  parts. 

Varix  at  the  Saphenous  Opening;  its  Symptoms,  Mode 
of  Formation,  and  Significance,  particularly  with 
Reference  to  the  Development  of  Varicosity  in 
the  Limb  below. 

The  appearance  of  this  condition  may  be  one  of  the  earliest 
indications  before  middle  age  of  commencing  varicosity,  or  it 
may  only  become  manifest  late  in  Life,  after  the  whole  limb 
has  become  varicose. 

The  affection  shows  itself  in  the  situation  of  the  saphenous 
opening  to  the  inner  side  of  the  femoral  artery,  either  as  a 
somewhat  flattened  but  distinct  swelling,  or  as  a  prominent 
globular  tumor,  the  surface  of  which  is  often  of  a  bluish  tint. 
In  either  case,  the  swelling,  which  is  softish,  fluctuating,  and 
" compressible "  (not  "reducible,"  as  il  is  usually  described  to 
be),  presents  distinct  impulse  on  coughing,  and  is  most    tense 
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and  prominent  in  the  erect  position,  becoming1  softer,  less 
marked,  or  even  entirely  disappearing-  when  the  patient  lies 
down.  The  tension  produced  by  the  standing  posture  is  further 
increased  by  abduction  or  outward  rotation  of  the  thigh,  which 
may  cause  discomfort,  or  possibly  acute  pain,  especially  if  the 
tumor  is  of  the  projecting  kind.  Under  ordinary  circum- 
stances, no  inconvenience  is  caused  by  the  affection  in  many 
cases,  the  patient  being  unaware  of  its  existence  until  atten- 
tion has  been  accidentally  called  to  it.  Sometimes,  however, 
there  is  a  distressing  feeling  of  weakness  or  pain  in  the  groin, 
the  latter  varying  in  degree  with  the  position  of  the  limb. 

Varicosity  of  the  long  saphena  to  a  greater  or  less  degree 
almost  always  coexists,  and  there  may  or  may  not  be  other 
manifest  varicose  veins  in  the  thigh  or  leg,  or  in  both.  The 
only  case  I  have  ever  seen  in  which  varix  at  the  saphenous 
opening  was  entirely  unassociated  with  other  evidence  of  vari- 
cosity is  the  rare  instance  mentioned  in  the  preceding  chapter. 

Although  the  two  kinds  of  tumor  which  I  have  described 
as  occurring  in  the  form  of  varix  now  under  discussion  are 
generally  looked  upon  merely  as  different  stages  of  the  same 
condition,  I  have  no  doubt  they  represent  two  distinct  varieties 
of  the  affection,  differing  in  seat  of  origin  and  subsecruent  re- 
lations. 

The  first  kind,  showing  itself  as  a  flattened  swelling,  and 
retaining  almost  the  same  shape,  however  large  it  may  be- 
come, is  situated  for  the  most  part  beneath  the  cribriform  and 
deep  fascia,  and  may  therefore  be  called  "subfascial." 

The  second  kind,  globular  and  projecting,  is  principally 
superficial  to  these  fasciae  both  in  origin  and  situation,  and 
may  be  termed  "  subcutaneous."  Of  the  first  variety  I  once 
dissected  a  perfect  specimen;  the  dilatation  affected  the  long 
saphena  above  its  proximal  valve,  implicating  at  the  same  time 
the  femoral  vein  to  a  large  extent ;  the  whole  varix  was  be- 
neath the  cribriform  and  deep  fascia,  excepting'  just  around 
the  point  of  entrance  of  the  saphena.  Of  the  second  kind  I 
have  never  dissected  an  example  of  so  large  a  size;  but  the 
curious  prominence  and  shape  of  the  tumor,  even  when  small, 
and  the  ease  with  which  the  color  of  the  blood  in  the  varix  is 
perceptible  through  the  skin,  leave  little  doubt  as  to  its  differ- 
ing in  some  respects  from  the  subfascial  variety.  Moreover, 
it  is  easy  to  produce  the  two  distinct  conditions  artificially  by 
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a  simple  experiment  on  veins  in  situ  or  recently  removed  from 
the  cadaver. 

I  do  not,  of  course,  mean  to  infer  thai  in  a  Large  subfascial 
varix  no  part  of  the  tumor  ever  becomes  subcutaneous,  nor  do 
I  mean  that  no  part  of  a  well-marked  sample  of  the  subcu- 
taneous kind  ever  extends  beneath  the  fascia1.  Originally, 
however,  they  are  distinct  conditions,  and  to  whatever  size 
the}' may  grow,  the  two  varieties  will  be  anatomically  recog- 
nizable, the  one  being  for  the  most  part  deep,  the  other  prin- 
cipally superficial. 

Given  the  necessary  state  of  blood-pressure,  the  tendency 
to  the  formation  of  saphenous  varix  appears  to  depend  upon 
the  disposition  of  certain  vein  valves  in  the  upper  part  of  1  be 
thigh. 

It  is  therefore  necessary  to  consider  with  some  care,  first, 
the  most  perfect  arrangements  of  these  valves  found  in  the 
human  subject,  and,  secondly,  the  commonest  departures  from 
the  perfect  types,  with  a  view  to  the  proper  estimation  of  the 
possible  effect  of  these  deviations  in  the  production  of  varicosity. 

The  following  details  are  derived  from  the  examination  of 
a  considerable  number  of  subjects,  and  will,  I  believe,  be  found 
to  be  generally  correct,  although  they  may  in  some  respects 
differ  from  the  descriptions  given  in  certain  of  the  anatomical 
text-books,  in  which  the  situations  of  the  vein  valves  are  but 
vaguely  indicated. 

Arrangements  which  may  be  Considered  Perfect. — (1)  A 
pair  of  valves  a  little  above  or  below  the  level  of  Poupart's 
ligament,  which  may  be  conveniently  called  " ilio-f emoral,"  as 
they  may  be  situated  indifferently  in  the  iliac  or  common 
femoral  vein;  a  second  pair,  "  inferior  common  femoral,"  placed 
just  above  the  termination  of  the  profunda  vein;  and  two 
pairs  in  the  upper  end  of  the  long  saphena,  one  of  these  being 
placed,  as  a  rule,  at  the  orifice  of  this  vein,  on  a  level  with,  or 
more  commonly  beneath,  the  cribriform  fascia;  the  other  lying 
superficial  to  this  fascia,  half  an  inch  or  more  farther  down 
the  trunk  of  the  vessel, — called  respectively  the  proximal  and 
distal  "upper  saphenal  valves." 

(2)  A  similar  arrangement  to  the  foregoing,  but  with 
absence  of  the  inferior  common  femoral  valve,  which  is  replaced 
by  two  pairs  of  valves,  one  at  the  orifice  of  the  profunda  vein. 
the  other  at   the  point  of  junction  of  the  superficial   femoral 
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vein  with  the  common  femoral.  This,  although  a  presumably 
perfect  arrangement,  is  very  seldom  met  with,  the  profunda 
valve  being-  apparently  the  rarest  in  the  thigh. 

(3)  Two  pairs  of  valves  in  the  external  iliac  vein;  one,  the 
ilio-femoral,  close  to  Poupart's  ligament;  the  other,  the  "su- 
perior external  iliac,"  situated  at  any  point  between  the  ilio- 
femoral valve  and  the  entrance  of  the  internal  iliac  vein,  the 
saphenal  valves  being  double,  as  in  1  and  2,  but  with  entire 
absence  of  the  inferior  common  femoral,  profunda,  and  super- 
ficial femoral  valves. 

Deviations  from  the  Perfect  Types,  with  Suggestions  as 
to  their  Possible  Effects. — Absence  of  Ilio-femoral  Valve. 
In  this  condition  any  increase  of  blood-pressure  from  above 
will  result  in  abnormal  strain  on  the  inferior  common  femoral 
and  the  proximal  saphenal  valves.  As  the  former  is  much  the 
stronger,  and  very  rarely  inadequate,  there  will  be  a  tendency 
to  inadequacy  on  the  part  of  the  proximal  saphenal  valve,  or 
to  dilatation  of  the  saphena  and  immediate  part  of  the  com- 
mon femoral  vein,  resulting  in  a  varix  at  the  saphenous  open- 
ing of  the  subfascial  kind.  Should  the  proximal  saphenal 
valve  be  absent,  or,  as  is  rather  common,  inadequate,  the  distal 
one  existing,  and  being*  at  the  same  time  adequate,  the  ten- 
dency will  be  to  the  development  of  a  prominent  globular  dila- 
tation of  the  saphena  between  its  distal  valve  and  the  femoral 
vein,  which  will  also  be  involved  to  some  extent  if  the  dilata- 
tion becomes  excessive. 

The  varix  thus  formed  at  the  saphenous  opening  is  of  the 
subcutaneous  variety,  the  main  part  of  the  tumor  being  super- 
ficial to  the  cribriform  fascia  both  in  its  origin  and  relations. 
If,  under  similar  conditions,  both  of  these  upper  saphenal 
valves  be  absent  or  insufficient,  the  tendency  then  is  to  more 
or  less  general  varicosit}^  of  the  saphena  vein. 

As  having  some  bearing  upon  the  variety  of  saphenous 
varix  developed  in  this  class  of  deviation,  it  is  worth  mention- 
ing that  absence  of  the  ilio-femoral  valve  is  very  commonly 
associated  with  absence  or  inadequacy  of  the  proximal  saphenal 
valve. 

Absence  of  the  Ilio-femoral  and  Inferior  Common 
Femoral  Valves;  one  or  both  Saphenal  Valves  being  pres- 
ent, and  a  strong  Pair  of  Valves  (Superior  Superficial 
Femoral)   existing  at  the   Termination   of  the  Superficial 
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Femoral  Vein,  the  Orifice  of  the  Profunda  being  without 
Valves. — In  this  case  it  seems  reasonable  fco  assume  thai  the 
tendency  would  be  to  varicosity  of  the  branches  of  the  pro- 
funda vein,  which  may,  if  the  proximal  saphenal  valve  be 
wanting- or  inadequate,  be  associated  with  globular  varix  at 
the  saphenous  opening,  possibly  accounting- for  the  occurrence 
of  this  kind  of  saphenal  varix  with  a  varicose  mass  at  the 
inner  side  of  the  thigh  above  the  knee,  which  may  be  uncon- 
nected with  the  long  saphena  vein  itself,  the  efferent  vessels 
passing  into  the  deep  parts,  and  being  in  reality  connected 
with  the  lowest  branches  of  the  profunda.  Should  both  upper 
saphenal  valves  be  wanting  or  inadequate,  some  general  vari- 
cosity of  the  saphena  may  replace  the  local  varix  at  the 
saphenous  opening. 

The  existence  of  this  arrangement  may  also  possibly  ex- 
plain  certain  cases  of  varicosity  in  which  the  disease  appears 
to  affect  the  lower  parts  of  the  thigh  more  than  the  leg.  The 
only  case  of  this  kind  that  I  have  been  able  to  dissect  I  found 
by  chance  in  the  post-mortem  room.  The  superior  superficial 
femoral  valve  was  very  strong,  and  appeared  unusually  large; 
the  profunda  was  valveless,  its  branches  being  very  large,  and 
in  some  instances  pouched;  from  the  lower  branches  there 
could  be  traced  through  the  fascia  several  vessels  which  passed 
into  a  collection  of  varicose  veins  above  the  knee,  which  also 
communicated  by  tw'o  very  small  vessels  with  the  saphena, 
which  was  but  slightly  dilated.  It  was,  however,  plain  that 
the  varicosity  was  mainly  connected  with  the  profunda. 

As  a  natural  corollary  of  the  arrangement  just  described, 
it  would  seem  probable  that  a  deviation  would  be  found  in 
which  a  strong  valve  existed  at  the  termination  of  the  pro- 
funda, the  superior  superficial  femoral  valve  being  absent.  I 
have,  however,  never  seen  such  a  profunda  valve,  excepl  ing  in 
one  case,  where  the  superficial  femoral  valve  was  also  present 
(perfect  type,  %). 

Entire  Absence  of  all  Valves  in  Common  Femoral.  Su- 
perficial Femoral,  and  Profunda  Veins,  with  Absence  or  In- 
adequacy of  External  J  liar  Valves;  the  Saphenal  Valves 
being  Present,  and  perhaps  Numerous. — In  one  case  there 
were  no  less  than  seven  pairs  of  valves  in  the  saphena  above 
the  knee.  Here, in  the  development  of  varicosity  the  tendency 
would  be  to  its  early  occurrence  throughout  the  limb,  either 
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simultaneously  in  the  thigh  and  leg-,  or  more  probably  first  in 
the  leg-  and  subsequently  in  the  thigh  and  saphena,  the  latter 
becoming  involved  throughout,  as  the  disease  in  this  case 
would  be  of  the  ascending  kind. 

I  need  hardly  say  that  the  deviations  which  have  been  now 
described  are  not  intended  to  include  all  the  various  and  com- 
plicated abnormalities  sometimes  met  with  in  the  arrangement, 
number,  or  adequacy  of  the  vein  valves,  but  are  merely  selected 
as  they  afford  examples  of  departures  from  the  perfect  types 
which  seem  to  be  capable  of  influencing  to  some  degree  the 
development  of  certain  varieties  of  varicosity. 

Although  I  have  no  doubt  that,  under  certain  circum- 
stances, the  arrangement  and  adequacy  of  these  valves  have 
an  important  relation  to  the  production  of  varicose  veins  in  a 
fair  proportion  of  cases,  it  is  perfectly  certain  that  a  large 
number  of  instances  of  varicosity,  so  called,  are  seen  in  which 
the  valves  have  nothing  whatever  to  do  with  the  occurrence 
of  the  disease. 

This  remark  especially  applies  to  those  cases  of  general 
varicosity  limited  to  one  limb,  in  which  the  whole  of  the  veins 
are  extensively  affected,  the  limb  itself  being  greatty  enlarged, 
but  in  which  there  is  neither  oedema  nor  inconvenience,  unless 
some  accidental  cause  gives  rise  to  complication. 

In  these  instances  it  seems  to  me  that  the  affection  is  a 
purely  congenital  one,  the  patients  having,  in  fact,  been  born 
with  veins  abnormally  large,  and  perhaps  tortuous,  but  other- 
wise natural,  the  valves  being  strong  and  not  inadequate. 

In  some  cases,  again,  the  disease  may  approach  a  condition 
which  is  almost  nevoid.  In  either  case  the  direct  congenital 
origin  of  the  affection  is  rather  indicated  by  the  occurrence  of 
evidence  of  other  vascular  abnormities — e.g.,  the  scars  of  old 
naevi — in  a  considerable  number  of  patients  who  are  the  sub- 
jects of  this  class  of  varicosity.  Further  corroborative  evi- 
dence of  this  view  is  afforded  by  the  following  case,  which  Dr. 
Penrose  kindly  dissected  for  me. 

A  man,  forty  years  of  age,  who  died  in  the  hospital  of 
bronchitis,  was  seen,  after  death,  to  have  great  general  en- 
largement of  the  right  lower  extremity,  the  opposite  limb  be- 
ing natural.  The  skin  of  the  affected  side  was  perfectly 
healthy  and  natural,  showing  none  of  the  thinning  wThich  is 
common  in  cases  of  acquired  varicosity. 
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On  examination  the  whole  Limb  was  found  full  of  large  and 
tortuous  veins,  the  common  femoral  being  nearly  double  the 
size  of  that  in  the  left  limb,  the  veins  of  which  were  perfectly 
normal  in  every  respect  throughout.  The  saphena  was  as 
large  as  the  femoral  vein  in  the  opposite  thigh.  The  external 
and  common  iliac  veins  were  much  larger  t  ban  normal, great  l\ 
exceeding  in  size  those  on  the  opposite  side.  The  valves  pres- 
ent on  the  affected  side  were  ilio-femoral,  inferior  common 
femoral,  and  two  upper  saphenals.  All  of  these  were  natural 
in  appearance,  hut  were  very  large,  being  of  just  such  a  size 
as  the  magnitude  of  the  veins  required.  Moreover,  they  were 
so  strong  that  distention  of  the  veins  by  the  injection  of  water 
almost  to  thepointof  bursting  failed  to  make  them  inadequate. 
On  the  left  side  the  ilio-femoral  valve  was  ahsent,  the  inferior 
common  femoral  and  upper  saphenals  being  present  and  com- 
petent. 

The  case  was  typical  of  its  kind,  being  finally  rendered 
complete  by  the  discovery  of  the  scar  of  an  old  naevus  on  the 
left  hip,  and  four  congenital  vascular  tumors  (nacvi)  in  the  liver. 

I  cannot  imagine  any  condition,  other  than  congenital 
asymmetry,  which  could  produce  such  an  increase  in  the  size 
of  the  veins,  particularly  the  common  and  external  iliac,  on 
one  side  of  the  body  only,  the  valves  being  at  the  same  time 
so  perfect  in  relative  size,  strength,  and  adequacy. 


CHAPTER    III. 

The  management  of  ordinary  and  uncomplicated  cases  of 
varicose  disease  of  the  lower  limbs  is,  at  first  sight,  so  simple 
an  affair,  that  it  may  perhaps  seem  hardly  necessary  that  a 
lecture  should  he  devoted  to  the  details  of  this  form  of  pallia- 
tive treatment. 

As  a  matter  of  experience,  however,  it  is  impossible  to  avoid 
feeling  that,  apparently  trivial  as  these  details  may  be,  their 
real  importance  is  not  so  fully  recognized  as  they  deserve  by 
some  of  us. 

This  seems  to  be,  in  some  part,  due  to  an  impression  which 
not  uncommonly  exists  in  the  minds  of  some,  that  in  the  ma- 
jority of  cases  of  the  kind  we  are  now  discussing,  very  little 
more  is  necessary  than  to  instruct  the  patient  to  obtain  some 
form  of  support  for  the  veins,  and  to  see  that  the  bowels  act 
with  regularity  and  freedom. 

Now  it  is  only  fair  to  admit  that  these  simple  instructions 
do  include,  in  the  abstract,  a  great  deal  of  what  is  necessary 
in  these  cases.  At  the  same  time  there  are  various  details 
connected  with  the  treatment  thus  advised  in  the  several 
classes  of  varicosity  which  will  repay  careful  attention. 

I  therefore  propose  to  devote  the  present  lecture  to  their 
consideration. 

As  I  have  already  pointed  out,  there  is  every  reason  to  be- 
lieve that  all  cases  of  general  or  local  varix,  with  the  excep- 
tion of  the  instances  mentioned  in  Chapter  I.  under  the  head  of 
"  Probable  Causes/'  are  the  outcome  of  congenital  and  often 
hereditary  imperfection  in  the  venous  apparatus. 

It  is  also  fairly  certain  that  in  many  individuals  the  imper- 
fection is  so  slight  as  to  have  no  harmful  result,  unless  some 
unusual  strain  be  thrown  upon  the  faulty  mechanism. 

The  commonest  causes  of  this  extra  strain  are  constipation 
and  suppressed  or  deficient  menstruation. 

With  regard  to  the  latter  of  these  two  causes,  it  is  remark- 
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able  that  the  varicosity  develops  in  a  manner  which  is  peculiar 
to  this  class  of  case,  inasmuch  as  the  affection  shows  itself, 
not  by  the  appearance  of  an  exaggerated,  or  even  well-marked 
coarse  varix  of  individual  veins,  but  as  a  general  tendency 
to  varicosity  throughout  both  thighs,  in  the  small  veins,  as  is 
shown  b3^  innumerable  radiating  and  stellate  vessels;  the  legs, 
at  the  same  time,  being  somewhat  cedeniatons  and  painful,  but 
entirely  free,  excepting  in  the  most  advanced  cases,  from  any 
apparent  varicose  disease. 

In  the  more  persistent  of  these  cases  the  small  veins  are 
studded  with  minute  cystic  dilatations,  not  larger,  as  a  rule, 
than  a  pin's  head,  which  are  liable  to  burst  in  or  under  the 
skin,  giving  rise  to  an  appearance  of  multiple  bruises.  On  the 
otber  hand,  when  the  development  of  the  affection  is  due  to 
constipation  it  invariably  appears  first  in  the  leg  in  the  form 
of  well-marked  coarse  varicosity  of  large  veins,  the  thigh  be- 
coming involved  subsequently  if  the  disease  progresses.  In 
passing,  it  is  well  to  bear  in  mind  the  fact  that  although  the 
varicosity  associated  with  constipation  is  as  a  rule  more  or 
less  confined  to  the  left  limb,  it  may  also,  especially  if  the  Liver 
be  sluggish,  appear  simultaneously  in  both  lower  extremities, 
in  which  case  piles  will  be  nearly  always  present. 

This  is  a  point  of  some  importance  in  the  matter  of  treat- 
ment, as  many  patients  will  be  found  to  consider  a  slight  in- 
clination to  hemorrhoids  of  much  more  consequence  than  the 
existence  of  varicose  veins  in  the  limbs  below,  however  marked 
these  may  be. 

There  is  no  reason  to  doubt  that  in  the  earlier  stages  of 
these  cases  the  discomfort,  and  indeed  the  manifest  varicosity. 
may  be  removed  by  appropriate  treatment  of  the  amenorrhoea 
or  constipation,  or  both  of  these  conditions  if,  as  often  happens, 
they  coexist. 

It  is  also  quite  certain  that  any  mechanical  treatment  will 
prove  entirely  futile  so  long  as  the  bowels  do  not  act  wit  b  regu- 
larity and  the  menstrual  function  is  in  abeyance  or  deficient. 

Cases  in  which  relief  of  constipation  is  followed  by  a  corre- 
sponding amount  of  comfort  in  the  varicose  limb  are  so  com- 
mon that  it  is  unnecessary  to  narrate  examples. 

It  may,  however,  be  worth  noting  that,  so  far  ns  drugs  are 
concerned  in  the  treatment  of  the  inactive  bowels,  the  relief 
afforded  to  the  distended  veins  appears  to  be  the  greatest 
V— 49 
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when  the  milder  purgatives  are  used  rather  than  those  of  a 
very  drastic  kind. 

In  my  own  experience,  the  most  effectual  remedy  has  been 
some  combination  of  sulphur,  and  next  to  that  in  efficacy  has 
been  cascara.     The  watery  purges  have  afforded  far  less  relief. 

In  cases  where  the  liver  is  sluggish  it  is  hardly  necessaiy 
to  say  that  an  occasional  mercurial  dose  is  absolutely  neces- 
sary. 

The  other  class  of  case,  viz.,  that  in  which  the  menstrual 
function  is  at  fault,  has  not,  so  far  as  I  know,  received  much 
attention.  I  therefore  venture  to  narrate  the  two  examples 
which  follow  in  illustration: 

Case  I. — A  girl  twenty  years  old  menstruated  naturally  at 
the  age  of  fifteen,  and  continued  to  do  so  regularly  till  she 
was  seventeen.  Then,  without  any  apparent  reason,  there 
was  a  cessation  of  the  "  period  "  altogether  for  five  months. 
At  the  end  of  that  time  there  was  a  very  scanty  flow.  Subse- 
quently menstruation  never  occurred  more  often  than  once  in 
two  months,  and  on  such  occasions  to  a  very  slight  extent  only. 

For  two  years  before  coming  under  my  observation  she 
had  continually  suffered  from  pain  in  both  lower  limbs,  and 
the  veins  in  both  thighs  became  full  and  painful;  both  legs 
becoming  at  the  same  time  sensitive,  tender,  and  toward  eve- 
ning swollen. 

Upon  examination  the  veins  in  the  leg  were  not  manifestly 
affected,  but  both  thighs  were  full  of  collections  of  small  radi- 
ating varicose  veins.  There  was  no  large  varix  of  any  kind, 
but  in  many  of  the  small  dilated  vessels  were  minute  cystic 
dilatations,  the  walls  of  which  were  so  thin  that  they  seemed 
on  the  point  of  bursting. 

A  month  after  I  first  saw  the  patient  a  profuse  menstrual 
flow  occurred,  presumably  as  the  result  of  treatment  at  the 
hands  of  the  obstetric  physician.  Subsequently,  after  two 
rather  scanty  "periods,"  she  became  quite  regular. 

The  re-establishment  of  the  regular  menstrual  habit  was 
followed  almost  directly  by  cessation  of  pain  in  the  limbs.  In 
five  or  six  months  the  full  dilated  veins  in  the  thigh  became  so 
shrunken  as  to  be  unnoticeable,  and  all  tendency  to  oedema  in 
the  legs  disappeared. 

Case  II. — A  married  woman,  thirtv-two  vears  old,  who  had 
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borne  a  child  at  the  age  of  twenty-three  withoul  trouble  of 
any  kind,  and  without  a  suspicion  of  the  developmenl  of  vari- 
cose disease,  became  very  irregular  in  her  menstrual  arrange- 
ments two  years  after  her  confinement.  From  being  merely 
irregular,  menstruation  became  by  degrees  very  deficient,  oc- 
curring- only  once  in  two  or  three  months  or  thereabouts.  (  Mi 
one  occasion  there  was  a  complete  cessation  for  four  months, 
although  there  was  no  reason  to  suspect  pregnancy. 

For  three  years  prior  to  my  seeing  her  there  had  been  pain 
in  both  lower  limbs  and  slight  swelling  of  both  legs.  For  two 
years  the  veins  in  both  thighs  had  been  full  and  prominent  in 
the  form  of  collections  of  small  dark-colored  beaded  vessels, 
over  which,  from  time  to  time,  appeared  large  bruises,  which 
she  had  been  told  were  due  to  the  bursting  of  veins  under  the 
skin. 

Upon  examination,  both  legs  were  found  to  be  slightly 
cedematous,  painful,  and  tender,  but  showed  no  evidence  of 
varicosity.  Both  thighs  were  covered  with  small  dilated  veins 
having  many  cystic  dilatations  upon  them,  similar  to  those 
described  in  the  previous  case. 

On  the  inner  side  of  the  left  thigh  was  a  large  blackish 
discoloration  which  appeared  very  probably  to  have  been  pro- 
duced in  the  manner  referred  to,  viz.,  by  the  bursting  of  one  or 
more  of  the  small  cysts  under  the  skin.  On  the  opposite 
thigh,  on  its  outer  surface,  was  a  mark  like  a  fading  bruise. 
The  patient  was  absolutely  certain  that  these  bruises  were 
not  due  to  any  external  injury.  When  I  first  saw  her  she  had 
not  menstruated  for  more  than  two  months,  and  was  habitu- 
ally somewhat  constipated. 

A  simple  laxative  of  sulphur  and  tartrate  of  potash  served 
to  relieve  the  constipation,  and  three  months  later  a  very  pro- 
fuse menstrual  flow  occurred,  which  the  patient  thought  was 
a  miscarriage,  although  it  seemed  highly  improbable  that  such 
was  the  case. 

Subsequently,  without  having  been  placed  under  any  par- 
ticular form  of  treatment,  she  became  quite  regular  in  every 
way. 

Upon  this  the  cedema  subsided,  the  pain  disappeared,  and 
the  dilated  veins  in  the  thighs  became  almost  imperceptible, 
although  their  return  to  the  normal  condition  was  not  so  com- 
plete as  in  the  first  case. 
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It  is  an  interesting-  fact,  and  one  worthy  of  note,  that  pa- 
tients who  when  quite  young-  suffer  from  the  kind  of  varicosity 
illustrated  by  these  cases,  are  peculiarly*  prone  to  develop 
general  varicose  disease  of  a  pronounced  type,  in  both  lower 
limbs  during-  their  first  pregnancy,  although  the  pregnancy 
may  run  a  perfect]}*  natural  course  and  terminate  in  easy  de- 
livery. 

As  having  some  additional  bearing  upon  this  class  of  case, 
it  may  be  well  to  mention  that  the  first  symptoms  of  discom- ' 
fort  in  the  slighter  cases  of  varicose  disease  not  infrequently 
show  themselves  at  or  about  the  termination  of  the  climacteric 
period ;  a  point  to  which  I  do  not  remember  having  seen  allu- 
sion made  elsewhere. 

The  first  essential,  then,  in  the  commencement  of  the  treat- 
ment of  ail  cases  of  varicose  disease  of  the  lower  limbs,  is 
clearly  to  bring  about  a  healthy  condition  of  the  secretions 
generally,  to  secure  above  all  things  regularity  in  the  action 
of  the  bowels,  and  to  correct  as  far  as  possible  any  defect,  if  it 
exists,  in  the  menstrual  function. 

In  a  few  of  the  cases  seen  when  the  disease  is  in  its  earliest 
stage,  little  further  treatment  may  be  called  for,  as  the  dis- 
comfort may  be  so  effectually  relieved,  and  indeed  the  mani- 
fest varicosity  sometimes  so  far  removed,  that  the  patients 
are  indisposed  to  be  troubled  with  any  appliance,  or  elaborate 
treatment,  even  if  such  be  advised. 

When  the  pain  is  excessive,  and  in  all  cases  in  which  oedema 
is  present,  much  good  may,  of  course,  be  derived  from  com- 
plete rest  in  the  recumbent  position.  An  equal  amount  of 
benefit  may  be  obtained,  as  a  rule,  excepting  in  the  more  ad- 
vanced cases,  by  the  elevation  of  the  affected  limb  or  limbs 
for  short  periods  (say  from  half  an  hour  to  an  hour  in  length) 
at  definite  intervals  during  the  day. 

This  latter  plan  is  most  useful  in  slig-ht  cases,  and  especially 
as  many  patients  will  be  found  to  consent  to  its  adoption  who 
would  certainly  decline  to  be  entirely  laid  up. 

If  the  relief  thus  obtained  is  insufficient  or  tardy,  the  dis- 
appearance of  the  oedema  and  pain  may  be  greatly  accelerated 
by  the  use  of  tepid  douches  over  the  elevated  part,  or  by  gentle 
friction  with  a  well-oiled  hand,  in  a  direction  passing  from  the 
toes  toward  the  hip. 

Four  other  points  connected  with  the  treatment  of  these 
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cases  may  be  conveniently  considered  here,  viz.,  exercise,  mas- 
sage, electricity,  and  baths. 

Exercise. — In  all  cases  of  uncomplicated  varicosity,  active 
exercise,  if  discreel  ly  used,  is  good,  and  the  advice  so  commonly 

given  to  the  more  wealthy  class  of  patient — that  walking,  rid- 
ing, etc.,  should  be  given  up  and  only  carriage  "exercise/'  so 
called,  be  taken — is  distinctly  bad,  unless,  of  course,  Iheiv  is 
some  co-existing  disease  or  complication,  such  as  morbus 
cordis,  which  necessitates  such  a  course. 

It  is  necessary  to  bear  in  mind  that  a  very  large  number 
of  these  patients  have  been  of  active  habits,  and  that  the  very 
act  of  laying  them  up  tends  directly  to  dyspepsia,  sluggish 
liver,  and  constipation — conditions  above  all  others  to  be 
avoided.  Added  to  this  is  the  fact  that  there  can  be  no  doubt 
that  properly  regulated  exercise  is  distinctly  beneficial  to  l  In' 
varicose  limbs. 

If  a  good  effect,  however,  is  to  result  it  is  necessary — and 
this  is  the  important  point — that  the  exercise  should  con- 
stantly vary  in  character,  the  object  being  to  bring  about 
successive  alterations  in  tension  in  the  various  groups  of  veins 
by  the  action  of  the  surrounding  muscles,  and  to  avoid,  as  far 
as  possible,  throwing  a  continuous  strain  upon  the  same  veins. 

The  reason  that  long-continued  standing  is  so  productive 
of  discomfort  in  these  cases  is  merely  that  persistent  strain  is 
thrown  continuously  upon  the  same  vessels,  in  consequence  of 
the  limb  remaining"  for  a  long  time  in  a  position  which  brings 
into  continual  action  the  same  sets  of  muscles. 

In  a  similar  manner,  active  exercise  of  a  monotonous  kind, 
e.g.,  excessive  bicycle-riding,  in  which  the  same  measured 
movements  are  repeated  constantly  without  variation,  throws 
precisely  the  same  pressure  again  and  again  upon  the  same 
groups  of  veins,  thus  directly  tending  to  increase  the  varicose 
condition  in  certain  definite  directions.  On  the  other  hand,  a 
patient  suffering  from  commencing  or  pronounced  varicosity, 
who  is  constantly  varying  his  manner  of  exercising* — for  in- 
tance,  by  alternately  riding  and  walking,  rather  than  habitu- 
ally confining  himself  to  one  or  other  of  those  plans  exclusively 
— or  who  is  in  the  habit,  let  us  say.  of  walking  up  and  down 
hill  rather  than  continually  exercising  on  perfectly  level 
ground,  so  distributes  the  strain  successively  over  different 
groups  of  the  defective  veins  that  he  is  less  Liable  to  develop- 
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ment  of  local  exaggerations  of  varix,  and  thus  avoids  one  con- 
dition at  all  events  which  often  leads  to  painful  complications. 

There  is,  so  far  as  I  can  tell,  no  doubt  whatever  that 
moderate  exercise,  conducted  upon  the  lines  just  indicated,  is 
in  a  certain  number  of  cases  not  only  productive  of  comfort, 
but  may  even  in  some  degree  arrest  the  progress  of  the  dis- 
ease. 

It  is  scarcely  needful  to  say  that  the  existence  of  complica- 
tions such  as  ulcer,  eczema,  veins  distended  almost  to  burst- 
ing, etc.,  may  altogether  negative  the  possibility  of  exercise. 

I  have,  however,  seen,  in  more  than  one  case,  oedema  de- 
crease after  a  course  of  irregular  exercise,  which  had  been 
obstinate,  and  indeed  intractable,  while  the  patient  was  almost 
completely  laid  upon  his  back. 

It  is  rather  curious,  at  first  sight,  that  the  benefit  derived 
from  the  practice  now  being  discussed  is,  cceteris  paribus, 
more  marked  in  persons  of  somewhat  advanced  age  than  in 
young  subjects. 

I  have  recently  had  under  my  care  a  gentleman,  about 
sixty  years  old,  who  for  many  years  had  suffered  from  varicose 
veins,  with  troublesome  oedema.  When  I  originally  saw  him 
he  had  been  for  months  leading  a  life  of  absolute  inaction,  hav- 
ing been  lying  up  for  the  greater  part  of  each  day,  and  taking- 
only  "carriage  exercise."  In  spite  of  all  kinds  of  supports, 
elastic  and  otherwise,  any  attempt  at  walking  was  followed 
by  pain  and  increased  swelling. 

After  a  few  weeks  of  perseverance,  or  short  periods  at  a 
time,  in  irregular  exercise,  his  condition  was  so  much  improved 
that  the  oedema,  although  to  a  slight  extent  present,  was  con- 
siderably less  than  before,  and  seldom  caused  pain  unless  the 
same  form  of  exercise  was  persisted  in  for  too  long  a  time. 

Although  such  a  satisfactory  result  can  hardly  be  expected 
in  the  majority  of  instances,  it  is  certainly  obtainable  in  some. 

At  the  same  time  a  mechanical  support  may  be  worn  with 
advantage,  and  in  most  cases  is  essential. 

Massage.— By  this  treatment  the  kind  of  exercise  just  al- 
luded to  can  be  obtained  in  a  convenient  manner,  to  the  great 
advantage  of  patients  who,  by  reason  of  their  indolence,  do 
not  care  to  exert  themselves,  or  who  are  precluded  from  so 
doing  by  the  existence  of  local  disease  or  general  ill-health. 

The  benefit  derivable  from  massage  in  many  cases  of  vari- 
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cosity,  whether  early  or  advanced,  winch  are  associated  with 
obstinate  or  painful  cedema,  is  inosl  marked. 

It  is  often  extremely  useful  when  the  pain  is  too  great  to 
allow  of  voluntary  exercise  being  taken  by  any  person  who 
is  not,  from  unavoidable  circumstances,  compelled  to  get 
about. 

It  is,  however, not  applicable  in  all  cases,  and  must  be  prac- 
tised with  extreme  care  in  cases  where  1  here  is  a  tendency  to 
eczema,  or  the  distention  of  local  collections  of  veins  is  very 
great,  and  especially  in  gouty  subjects,  in  whom  I  have  seen 
the  massage  process  directly  followed  by  thrombus.  In  an- 
aemic subjects  bruising  is  apt  to  follow  the  manipulation, 
however  gentle  these  may  be,  under  which  circumstances  the 
treatment  must  be  at  once  suspended. 

When  thrombus  of  recent  date  is  present  it  is  hardly  neces- 
sary to  say  that  massage  is  entirely  contra-indicated;  indeed, 
I  should  not  have  mentioned  this  matter  had  there  not  come 
under  my  notice  a  case  in  which  an  accomplished  "masseuse  " 
had  been  manipulating  a  varicose  limb  in  which  the  popliteal 
vein  was  blocked  by  a  thrombus  not  more  than  two  days  old. 

In  the  majority  of  cases  complicated  with  ulcers,  in  all  cases 
of  abscess,  and  in  limbs  which  are  very  tender,  massage  is  ob- 
viously to  be  avoided. 

Electricity. — This  may,  of  course,  be  combined  either  with 
massage  or  with  the  treatment  by  voluntary  exercise,  or  in 
the  earliest  stages  of  the  disease  be  used  independently.  I 
cannot  say  that  in  my  experience  any  very  positive  good  lias 
followed.  In  some  patients,  however,  especially  those  who  are 
at  all  neurotic,  the  crampy  pain  felt  in  the  incipient  stage  0!' 
varicosity  may  be  considerably  modified  by  this  treatment. 

Baths. — In  this  connection  the  following- case  is  of  interest: 

A  middle-aged  man  of  a  distinctly  gouty  ha  lot  suffered 
from  slight  varicosity  in  the  right  leg.  which  gave  very  little 
inconvenience,  excepting  that  it  made  the  wearing  of  a  band- 
age necessary.  While  in  otherwise  perfect  health  he  went  to 
his  usual  morning  cold  bath.  Immediately  upon  putting  his 
leg  into  the  water  he  felt  a  sharp  pain  in  the  calf,  and  found  a 
tender  spot,  which  proved  to  he  a  1  hrombus. 

The  block  disappeared  in  the  ordinary  way,  and  for  a  time 
the  bath  was  used  tepid  instead  of  cold. 

Ultimately  it  was  determined  to  resume  the  use  of  the  cold 
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bath,  but  at  the  first  attempt  a  similar  block  occurred  in  an- 
other vein. 

Although  I  have  heard  of  only  one  other  instance  of  ex- 
actly the  same  kind,  it  is  quite  clear  that  the  formation  of 
these  thrombi  was  due  to  something-  more  than  mere  coinci- 
dence. The  cases '  speak  for  themselves,  and  are  worthy  of 
being  borne  in  mind. 

We  now  come  to  the  consideration  of  the  methods  for  af- 
fording- relief  to  discomfort  by  means  of  mechanical  support 
for  the  varicose  limbs. 

The  mechanical  appliances  ordinarily  used  for  this  purpose 
may  be  roughly  divided  into  two  kinds :  those  which  effect  re- 
lief by  localized  pressure,  and  those  which  produce  the  same 
result  by  general  compression  of  the  affected  part. 

The  use  of  appliances  which  exert  local  pressure  only  is 
confined  to  the  following  conditions:  (1)  Varix  affecting  either 
single  veins  or  isolated  collections  of  veins.  ("2)  Cystic  dilata- 
tions, whether  individual  and  isolated,  or  whether  occurring 
in  general  varix  and  producing  the  sole  discomfort,  as  they 
sometimes  do  in  such  cases,  by  becoming  over-distended.  (3) 
A  highly  sensitive  state  of  the  limb,  which  may  render  the 
use  of  general  pressure  impracticable  on  account  of  the  pain 
it  produces.  (4)  In  the  event  of  the  wearing  of  complete  stock- 
ings or  bandages  being  negatived  by  the  occurrence  of  eczema, 
pruritus,  or  other  complications  directly  connected  with  the 
use  of  those  contrivances. 

In  connection  with  the  cases  which  are  suitable  for  treat- 
ment \>y  local  pressure,  it  is  of  great  importance  to  under- 
stand that  a  cure  may  be  effected  in  some,  and  great  benefit 
produced  in  others,  by  operating  in  one  of  the  several  ways 
which  will  be  described  in  the  succeeding  chapter. 

Methods  of  Applying  Local  Pressure  in  Varix. 

Strapping. — In  many  cases  of  discomfort  due  to  distention 
of  individual  veins  or  circumscribed  masses  of  varicosity,  the 
most  successful  plan  of  obtaining  relief  is  by  the  old-fashioned 
method  of  placing  strapping  across  the  affected  vessels  in  the 
following  manner:  The  strapping,  which  should  be  stout,  and 
strongly  adhesive,  is  cut  in  strips  about  half  an  inch  Avide,  and 
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of  a  length  equal  to  three-quarters  the  circumference  of  the 
limb  at  the  point  of  application. 

When  the  patient  rises  in  the  morning  the  requisite  num- 
ber of  these  strips  arc  placed  tightly  across  the  axis  of  the 
vein,  the  centre  of  the  strapping  lying  over  the  vessel;  or  in 
the  case  of  a  varicose  mass  the  strapping-  is  placed  direct  I  v 
transverse  to  the  longest  diameter  of  the  varix.  Upon  re- 
tiring to  bed  the  strips  are  removed.  In  long  veins,  such  as 
the  saphena,  and  in  elongated  areas  of  varix,  several  snips 
are  thus  applied,  at  intervals,  as  a  rule,  of  about  one  and  a 
half  or  two  inches. 

In  single  cysts  or  small  collections  of  varicose  veins,  a  sin- 
gle piece  of  the  strapping  may  be  all  that  is  necessary;  in  the 
former  case,  a  small  pad  of  felt  or  wash  leather  may  be  with 
advantage  placed  between  the  cyst  and  the  strapping,  so 
forming  a  kind  of  truss. 

The  objections  to  this  method  are  the  following:  Although 
easily  managed  by  any  patient  of  ordinary  intelligence,  it  is 
thought  by  many  to  be  troublesome.  The  marks  left  on  the 
skin  give  an  appearance  of  uncleanliness.  In  irritable  skins, 
eczema,  or  sometimes  small  pustules,  may  be  produced  along 
the  track  of  the  strapping.  Wet  as  a  rule  so  loosens  the  strips 
that  they  become  useless. 

At  the  same  time,  the  actual  relief  obtainable  by  tins  plan 
is  sometimes  so  marked  that  I  have  known  a  patient  discard 
all  other  appliances  in  favor  of  it. 

Trusses,  Pads,  etc.— In  some  instances  of  local  varicosity 
situated  about  the  leg  and  ankle,  the  discomfort  caused  by 
distention  of  the  veins  can  be  relieved  ay  such  gentle  pressure 
that  nothing  more  is  necessary  than  a  flat  pad  of  wash  leather, 
somewhat  larger  than  the  varix  itself,  which  is  worn  inside 
a  tightly  fitting  stocking,  to  which  it  may  be  fixed  by  a  safety- 
pin.  The  stocking,  it  is  hardly  needful  to  say,  must  be  sus- 
pended from  the  waist  and  not  kept  in  position  by  means  of 
garters. 

If  the  pressure  thus  obtained  is  not  sufficient,  the  most 
comfortable  support  is  a  slightly  padded  band  of  wash  leal  her, 
which  surrounds  the  affected  part  of  the  limb,  and  is  made  to 
lace  on  the  side  opposite  the  varix. 

The  form  of  varix  to  which  a  truss  is  most  commonly  ap- 
plied  is  that    which   occurs  at    the   saphenous   opening 
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Chapter  II.)  The  relief  thus  obtained  is  in  some  cases  con- 
siderable; but  generally  the  effect  is  nil,  and  occasionally  the 
discomfort  is  distinctly  increased  by  the  truss.  The  onty  in- 
stances in  which  the  truss  is  perfectly  satisfactory  are  those 
in  which  the  varix  is  for  the  most  part,  if  not  entirety,  "  sub- 
fascial"— the  kind,  in  fact,  which  is  least  commonly  associated 
with  any  symptoms  of  discomfort. 

When  the  bulk  of  the  varix  is  subcutaneous,  the  pressure 
of  the  truss  often  greatly  increases  the  pain,  by,  I  presume, 
compressing-  the  dilated  vessel  against  the  margin  of  the 
rather  rigid  fascia  lata. 

In  deciding  as  to  the  advisability  of  applying  local  pressure 
in  these  cases,  it  will  be  found  as  a  matter  of  experience  that 
if  the  discomfort  felt  by  the  patient  is  in  any  degree  increased 
by  outward  rotation  of  the  thigh,  a  truss  will  not  only  be 
useless  but  harmful. 

In  cases,  however,  in  which  pressure  over  the  saphenous 
opening  gives  a  feeling  of  comfort  the  best  instrument  to  use 
is  the  ordinary  French  spring  truss,  with  a  very  convex  pad 
of  ivory,  boxwood,  or  vulcanite,  which  should  be  of  about  the 
same  size  as  the  prominent  portion  of  the  varix  when  the 
patient  is  in  the  standing  position.  Such  a  truss,  if  properly 
made,  will  keep  in  its  place  without  any  understrap,  etc. 

In  stout  subjects,  a  truss  having  a  hinged  pad  is  sometimes 
more  easily  adaptable  to  the  parts;  but  a  thigh-strap  is  nec- 
essary to  keep  the  pad  in  its  proper  position. 

For  the  application  of  truss-like  pressure  in  the  leg  and 
about  the  knee,  several  plans  are  available. 

In  the  case  of  a  local  exaggeration  of  varix  above  or  below 
the  knee,  a  knee-cap  of  wash  leather,  made  to  lace  on  the  side 
opposite  to  that  on  which  the  varix  is  situated,  and  well 
padded  over  the  part  which  corresponds  to  the  varicose  mass, 
is  the  most  comfortable  appliance. 

In  the  leg,  a  very  common  source  of  trouble  is  a  varicose 
condition  of  the  long  saphena  and  its  branches,  from  the  knee 
to  the  ankle  or  even  lower. 

If  a  stocking  or  bandage  cannot,  for  some  reason,  be  worn, 
much  comfort  is  obtainable  by  the  use  of  a  truss  composed  of 
a  spiral  arrangement  of  clock-spring,  which  takes  a  turn  or 
two  round  the  leg,  ending  above  and  below  in  a  small  flat  pad; 
the  upper  pad  being  fitted  to  press  upon  the  dilated  saphena 
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just  below  the  knee,  the  lower  one  pressing  on  the  vein  a  lit- 
tle above  the  ankle.  If  properly  made,  t  his  truss  keeps  in 
position  without  any  trouble;  but  it  is  rather  difficull  to  gel 
it  fitted  with  sufficient  accuracy. 

Single  cysts  in  the  leg-  which  give  rise  to  pain  from  over- 
distention  can  usually  be  made  comfortable  by  the  pressure 
from  a  small  pad  fixed  on  a  tightly-fitting  well-suspended 
stocking,  by  a  small  spring  truss  made  after  the  fashion  of  a 
bangle,  or  by  a  strap  of  kid  which  buckles  round  the  limb  and 
is  provided  with  a  pad  which  is  adjusted  over  the  cyst. 

In  addition  to  the  fact  which  has  been  already  mentioned, 
that  nearly  all  the  cases  in  which  local  pressure  is  useful  are 
suitable  for  treatment  by  operation,  it  must  be  observed  that 
relief  is  also  obtainable,  in  most  instances,  by  the  ordinary  com- 
plete bandage  and  stockings,  unless  the  use  of  these  is  contra- 
indicated  for  some  reason;  the  result  being  that  local  pressure 
will  as  a  rule  be  required  only  when  general  pressure  is  intol- 
erable. 

Methods  of  Applying  General  Support  to  the 
Varicose  Limb. 

The  appliances  used,  for  this  purpose  may  be  roughly  said 
to  consist  either  of  the  following  or  of  some  modification  or 
combination  of  them:  bandages,  stockings,  leg-pieces,  knee- 
caps, and  thigh-pieces,  which  may  in  each  instance  be  made  of 
elastic  or  inelastic  material  as  the  requirements  of  the  case 
indicate. 

Bandages. — If  properly  used,  these  are  far  superior  to  the 
elastic  stockings  ordinarily  supplied  by  the  instrument-maker, 
especially  on  this  account,  viz.,  that  the  pressure  can  be  regu- 
lated from  time  to  time  in  accordance  with  the  demands  of 
the  affected  limb.  In  many  cases  it  will  be  found  that  not 
only  does  the  degree  of  pressure  which  is  necessary  for  the 
support  of  a  varicose  limb  vary  from  day  to  day.  but  that  it 
varies  at  different  times  of  the  same  day,  so  that  the  amount 
of  pressure  must  be  modified  occasionally.  This  modification 
is  more  effectually  attained  by  the  reapplication  of  a  bandage 
than  by  any  other  of  the  more  expensive  arrangements,  in  the 
form  of  laced  stockings,  etc.,  which  are  made  for  the  purpose. 

An  objection  is  sometimes  raised  by  patients  to  the  use  of 


774  Varicose    Veins. 

bandages  on  account  of  the  supposed  trouble  in  properly  ap- 
plying- them;  but  in  reality  their  adjustment  is  perfectly  eas3T 
to  the  ordinary  run  of  individuals.  Moreover,  if  there  is  a  lit- 
tle extra  trouble  sometimes  in  the  management  of  the  band- 
age, it  is  more  than  compensated  by  the  relative  additional 
comfort  obtained. 

In  the  slighter  class  of  cases,  especially  if  the  skin  be  at  all 
irritable,  by  far  the  best  bandage  is  the  "  cotton-net,"  which, 
although  containing  no  elastic  medium,  like  india-rubber,  is, 
from  the  manner  of  its  manufacture,  just  sufficiently  resilient 
to  give  a  little  "  play"  to  the  parts  enveloped.  It  is  also  por- 
ous, and  therefore  cool.  It  further  alio  ws  of  exhalation  through 
its  interstices,  which  often  prevents  such  complications  aris- 
ing as  eczema,  pruritus,  etc.  Finally,  it  is  unaffected  by  wet 
or  change  of  temperature,  and  is  in  every  way  cleanly. 

In  more  advanced  cases,  when  the  pressure  required  is 
greater,  nothing  is  equal  in  efficacy  to  the  pure  india-rubber 
("  Martin's ")  bandage,  which  is  economical,  cleanly,  and,  by 
reason  of  its  elasticity,  most  manageable,  as  it  adapts  itself 
so  accurately  to  the  contour  of  the  limb. 

It  is  impervious  to  moisture,  which,  although  a  great  ad- 
vantage to  patients  who  follow  occupations  entailing  much 
exposure  to  wet,  is  often  objectionable,  inasmuch  as  no  exha- 
lation of  any  kind  can  take  place  through  the  india-rubber, 
which  necessarily  entails  the  confinement  of  all  perspirations,' 
etc.,  and  is  not  uncommonly  productive  of  eczema  and  other 
complications  in  patients  whose  skins  are  irritable. 

The  ordinary  woven  elastic  bandage  is  quite  effectual  when 
new,  but  does  not  adapt  itself  to  the  limb  so  accurately  as  the 
pure  rubber. 

It  also  soon  wears  out,  rapidly  perishes  when  exposed  to 
wet,  or  if  often  washed;  so  that  it  is  expensive,  and  generally 
not  too  cleanly. 

In  the  application  of  all  bandages  in  varicose  limbs  two 
points  should  receive  particular  attention  : 

The  bandage  must  not  be  too  tightly  applied  at  first.  It 
is  a  very  common  mistake  to  bind  the  limb  too  tightly  alto- 
gether. The  amount  of  pressure  as  a  rule  required  is  very  slight 
so  long  as  it  is  uniform. 

The  bandage  must  be  so  adjusted  that  the  pressure  is  great- 
est on  the  foot,  which  should  of  course  always  be  included, 
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and  gradually  decrease  toward  the  knee.  The  habit  winch 
some  people  have  of  making  the  lasl  turn  jusl  below  the  knee 
the  tightest— in  order,  as  they  suppose,  to  keep  the  bandage 
in  position — is  one  of  the  commonest  causes  of  1  he  subsequent 
occurrence  of  pain,  as  it  obstructs  the  circulation  above  and 
causes  some  swelling  of  the  limb  below  under  the  loosest  part 
of  the  bandage,  which  soon  therefore  becomes  tight  and  causes 
distress.  The  result  of  this  mismanagemenl  often  is  that  the 
bandage  is  discarded  as  being'  intolerable,  when,  if  it  had  been 
properly  arranged,  much  comfort  might  have  been  derived 
from  its  use. 

The  pure  rubber  bandage  should  never,  excepting  in  those 
whose  tissues  are  very  insensitive  to  irritation,  be  worn  next 
to  the  skin,  but  should  be  placed  outside  a  closely  fitting  stock- 
ing (preferably  silk).  This  is  a  good  practical  point  to  bear 
in  mind.  Many  patients  who  are  unable  to  wear  this  appli- 
ance actually  in  contact  with  the  skin  derive  the  greatest 
benefit  from  it  when  worn  over  the  stocking. 

For  patients  of  the  poorer  class  the  Martin's  bandage  may 
be  with  advantage  entirety  relied  upon,  unless  the  irritability 
of  the  skin  makes  its  use  impossible. 

With  well-to-do  people  whose  work  or  amusements  entail 
exposure  to  wet  it  is  equally  suitable,  and  is  quite  perfect  for 
use  during-  the  day.  In  the  evening,  after  the  day's  work  or 
pleasure  is  over,  a  light,  easj'-fitting  elastic  stocking  may  be 
substituted  with  great  comfort. 

Stockings — Anklets — Leg  and  TJu'gh  Supports — Knee- 
caps, Elastic  or  Otherwise. — For  the  purpose  of  providing 
general  support  to  the  varicose  limbs  these  are  the  appliances 
most  commonly  used.  Theoretically,  in  all  cases  of  varix  in 
the  leg  in  which  a  general  support  is  necessary,  the  foot  should 
be  included  in  the  appliance,  at  all  events  if  that  be  of  the 
elastic  kind. 

Practically,  however,  it  will  be  found  that  a  considerable 
number  of  patients  derive  more  comfort  from  a  support  sur- 
rounding the  leg  only.  Under  those  circumstances  the  mate- 
rial of  which  the  support  is  made  should  not  be  elastic. 

The  number  of  persons  who  say  that  they  are  unable  to 
bear  the  pressure  of  elastic  stockings  is  quite  curious.  The 
reason  of  this  intolerance  is,  in  the  vast  majority  of  casts, 
either  thai   the  stockings  are  made  altogether  too  tight,  or 
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that  they  are  improperly  fitted ;  a  point  which  will  be  referred 
to  presently. 

In  slight  cases,  especially  if  the  skin  is  irritable,  the  most 
effectual  waj7  to  commence  the  wearing-  of  this  kind  of  sup- 
port is  by  using-  merely  an  ordinary  tight  -silk  stocking.  Fre- 
quently this  will  be  sufficient  in  itself  to  produce  the  required 
pressure.  If  a  more  uniform  and  rather  firmer  support  is 
necessary,  a  very  thin  silk  elastic  stocking,  fitting  rather 
loosely,  may  be  worn.  Subsequently,  when  the  parts  have 
become  accustomed  to  elastic  pressure,  this  thin  elastic  stock- 
ing may  be  replaced  by  one  which  is  stouter  and  tighter.  By 
such  a  plan  a  tolerance  can  often  be  brought  about  even  in 
subjects  with  most  irritable  skins. 

Generally,  however,  the  whole  question  of  tolerance  on  the 
part  of  the  patient,  and  efficacy  on  the  part  of  the  stocking, 
depends  upon  the  wTay  in  which  the  latter  is  made. 

The  main  points  to  be  borne  in  mind  in  this  respect  are 
those  already  mentioned  in  the  description  of  the  proper 
method  of  applying  the  elastic  bandage. 

The  pressure  should  be  greatest  at  the  foot,  and  gradually 
diminish  toward  the  knee. 

On  no  account  should  the  upper  edge  of  the  stocking  fit 
more  closely  than  the  part  below.  This  last  is  a  common 
fault  in  the  ordinary  stocking  supplied  from  the  shops,  the 
idea  being  that  the  tight  upper  edge  should  keep  the  appliance 
in  its  place;  the  result  being  that  the  patient  is  placed  in  the 
position  of  wearing  an  elastic  stocking  with  a  garter  at  its 
upper  end — a  condition  naturally  to  be  avoided.  A  properly- 
made  stocking  will  keep  its  position  without  the  constriction 
at  the  upper  border,  and  is  seldom,  if  ever,  intolerable. 

These  remarks  apply  equally  to  all  kinds  of  elastic  sup- 
ports, whether  continuous  or  laced,  and,  so  far  as  the  arrange- 
ment of  the  pressure  is  concerned,  also  to  every  kind  of  inelas- 
tic appliance. 

Of  the  supports  which  are  composed  entirely  of  elastic 
material,  the  most  useful  for  ordinary  purposes  are  the 
"  Woven  "  and  the  "  Spiral "  forms. 

The  former  are  made  of  a  continuous  piece  of  woven  elastic 
(cotton  or  silk),  while  the  latter  are  made  of  long  strips  of 
silk  elastic,  which  pass  round  the  limb  in  spiral  fashion  (hence 
the  name),  the  edges  of  the  strips  being  stitched  together, 


Varicose    J  'cius.  J  J  J 

thus  forming  a  somewhat  bandage-like  arrangement  of  a  size 

and   shape   which  accurately  meet  the  requirements  of  the 
part. 

For  rough  wear,  and  in  eases  where  great  pressure  is  re- 
quisite, the  woven  form  is  on  the  whole  1  he  besl  ;  but  in  ol  her 
cases,  where  less  pressure  is  necessary,  or  if  the  skin  is  over- 
sensitive, the  spiral  form  is  certainly  better,  since  it  generally 
can  be  made  to  fit  more  accurately,  is  cooler  to  wear,  and  less 
irritating-;  mainly,  I  fancy,  because  the  line  of  stitching  which 
connects  the  edges  of  the  strip  of  material  of  which  the  sup- 
port is  made  allows  of  a  little  ventilation  and  obviates  the 
trouble  which  at  times  arises  from  the  confinement  of  perspi- 
ration in  appliances  which  are  less  pervious. 

Either  of  the  above  forms  maybe  made  as  a  continuous 
arrangement,  to  pull  on  and  off  like  an  ordinary  stocking,  for 
example, or  maybe  constructed  to  lace  from  end  to  end,  which 
is  a  superior  plan,  inasmuch  as  it  affords  an  opportunity  for 
altering  the  pressure  as  occasion  may  arise;  at  the  same  time 
it  is  more  costly,  and  of  course  requires  rather  more  time  and 
trouble  in  adjusting. 

As  a  compromise  between  the  continuous  and  laced,  a  most 
useful  contrivance  is  the  "Interrupted"  stocking,  which  is 
merely  the  ordinary  woven  stocking,  which,  instead  of  being 
continuous  from  end  to  end,  is  interrupted  by  two  vertical  slits. 
on  the  inner  or  outer  side  of  the  leg,  about  two  and  a  half  or 
three  inches  in  length,  placed  vertically  one  above  the  other, 
with  an  interval  between  them  of  three  inches  or  thereabouts. 

The  edges  of  each  of  these  openings  are  fitted  for  laces, 
which,  as  they  are  quite  short,  can  be  rapidly  drawn  light  or 
loosened  without  any  trouble  at  all,  since  they  need  not  be 
actually  removed  from  the  lace-holes. 

When  the  stocking  is  first  put  on  in  the  morning,  the  lower 
opening  is  laced  quite  tightly,  the  edges  of  the  upper  being 
left  comparatively  loose;  later  in  the  day,  should  discomforl 
arise  from  the  pressure  being  too  uniform  in  degree  or  direc- 
tion, the  lower  lace  is  loosened,  the  upper  one  being  drawn 
tight.  Thus  the  incidence  of  pressure  is  sufficiently  modified 
to  afford  complete  comfort  in  many  instances. 

Patients  who  are  unable  to  tolerate  the  ordinary  kinds  of 
complete  elastic  supports  can  often  wear  this  interrupted 
stocking  with  ease. 


778  Varicose    Veins. 

Another  convenient  variety  of  elastic  support  is  that  which 
is  only  partly  elastic. 

Taking-  a  stocking*  for  example:  the  front  is  made  of  wash 
leather,  buckskin,  felt,  or,  better,  some  stout  porous  inelastic 
material,  the  back  being  formed  of  elastic. 

Such  appliances  must  be  made  to  lace  from  end  to  end,  and 
are  particularly  comfortable,  especially  if  the  varicose  condi- 
tion is  circumscribed,  in  which  case  the  elastic  portion  must 
be  so  arranged  that  it  will  lie  over  the  varix  when  the  sup- 
port is  in  us 

The  elasticity  in  these  particular  contrivances  is  sometimes 
provided  by  an  arrangement  of  small  spiral  springs,  but  there 
is  no  perceptible  advantage  in  this  modification,  while  it  is 
more  expensive  than  the  silk  elastic  material  commonly  used. 

A  certain  number  of  subjects  are  met  with  who  cannot 
bear  anything  like  elastic  pressure,  no  matter  how  it  may  be 
applied. 

In  such  patients  the  support  may  be  composed  of  wash 
leather,  buckskin,  or  kid,  fitted  accurately  to  the  affected  part, 
and  lacing  from  end  to  end. 

For  the  leg  this  is  a  most  comfortable  plan,  as,  the  mate- 
rials being  so  thin,  the  foot  can  be  included. 

A  legging  of  soft  felt  moulded  carefully  to  the  contour  of 
the  limb,  fastening  with  straps  and  buckles,  is  sometimes 
worn  with  more  comfort  than  almost  anything  else,  but  as 
the  felt  is  necessarily  rather  thick,  a  foot-piece  cannot  be  con- 
veniently adapted  for  wear  inside  the  boot;  at  the  same  time 
it  is  not  so  essential  that  the  foot  should  be  included  in  the  in- 
elastic form  of  appliance,  which  acts  merely  as  a  passive  sup- 
port, as  it  is  in  the  elastic  form,  which  exercises  active  pres- 
sure on  the  parts. 

So  far  as  the  appliances  ordinariry  used,  whether  elastic  or 
inelastic,  for  affording  support  to  the  thigh  in  cases  of  varix 
are  concerned,  they  will,  as  a  rule,  be  found  very  difficult  to 
retain  in  position,  and  so  troublesome  that  the  majority  of 
patients  prefer  to  discard  them  altogether  as  nuisances  which 
give  no  relief  at  all  proportionate  to  the  trouble  which  is  in- 
separably connected  with  their  use. 

The  only  thigh  support  which  I  have  found  really  conven- 
ient is  made  in  the  form  of  very  tightly  fitting  drawers  of  stout 
merino  or  thin  elastic,  continuous  above  with  a  light  abdomi- 
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nal  belt.  It  is,  in  fact,  identical  with  the  garmenl  known  at 
the  better  class  of  outfitters' as  "belt-drawers,"  and  it'  prop- 
erly made  it  is  a  perfed  as  well  as  most  comfortable  arrange- 
ment in  cases  of  varix,  not  only  in  the  thigh  bu1  of  the  whole 
limb. 

Bearing  in  mind  the  difficulties  connected  with  the  wearing 
of  the  ordinary  appliances  for  the  upper  portion  of  the  Lower 
limb,  it  is  satisfactory  to  know  that,  in  a  large  number  of 
subjects  who  are  not  too  old,  the  discomforts  produced  by 
varicose  veins  in  the  thigh  can  be  entirely  relieved  by  one  or 
other  of  the  operative  measures  which  will  be  described  in  the 
next  chapter. 

V— 50 


CHAPTER  IV. 

The  present  chapter  will  be  devoted  to  the  consideration  of 
the  radical  treatment  of  varicose  veins  by  open  operation,  con- 
nected with  which  there  are  some  points  of  practical  interest 
of  which  1  can  find  no  mention  elsewhere.  This  method  of 
treatment,  which,  it  is  needless  to  say,  is  neither  original  nor 
novel,  seeing-  that  it  was  first  practised  centuries  ago,  has  re- 
ceived but  little  encouragement  from  surgeons  generally, 
until  the  past  few  years,  on  account  of  the  risks  which  were 
formerly  inseparable  from  it. 

The  apprehension  universally  felt  on  this  account,  even 
quite  recently,  is  sufficiently  attested  by  the  fact  that  I  was 
consulted  only  a  few  weeks  since  by  a  strong  and  healthy 
gentleman,  upon  whom  I  have  since  operated  with  the  usual 
success,  who  was,  as  late  as  1882,  most  strongly  advised,  by 
two  of  the  first  opinions  in  London,  on  no  account  to  allow 
some  varicose  veins  from  which  he  was  suffering  to  be  excised, 
because  the  chance  of  "  blood-poisoning "  after  the  operation 
would  be  so  great. 

Fortunately,  the  recent  advances  in  surge ly,  thanks  to  the 
better  appreciation  of  the  antiseptic  system  on  the  one  hand, 
and  improved  methods  of  operating  on  the  other,  have  so  rev- 
olutionized practice  that  any  surgeon  possessed  of  ordinary 
dexterity  is  now  in  a  position  to  advocate,  in  appropriate 
cases,  this  radical  treatment,  as  being  more  certain  and  far- 
reaching  in  its  results  than  any  other  method,  while  it  pre- 
sents at  the  same  time,  under  ordinary  circumstances,  no 
appreciable  risk  beyond  that  which  is  connected  with  the  ad- 
ministration of  the  necessary  anaesthetic  and  the  making  of  a 
clean-cut  wound  through  the  skin. 

In  varicosity  of  the  lower  limbs  the  treatment  by  operation 
must  of  necessitybe  applicable  to  a  comparatively  small  num- 
ber only  of  the  cases  of  this  affection  which  come  under  the 
care  of  the  ordinary  practitioner,  since,  as  I  have  often  pointed 
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out,  the  varicose  veins  are,  in  the  majority  of  instances,  so 
easily  managed,  with  or  without  the  aid  of  some  of  the  vari- 
ous appliances  to  which  I  have  before  now  called  your  a1  ten- 
tion,  that  the  radical  method,  although  quite  justifiable,  is 
generally  not  desired  by  the  patients.  Nevertheless,  there 
occur  both  in  hospital  and  private  practice  a  fair  number  of 
cases  in  which  so  much  benefit  can  be  afforded  by  this  radical 
treatment  that  the  surgeon  may  with  confidence  recommend 
the  operation,  which,  as  I  have  already  said,  may,  I  fully  be- 
lieve, be  practised  without  any  risk  worth  serious  mention  if 
a  due  regard  be  paid  to  surgical  cleanliness  and  some  small 
technical  details.  Further,  even  if  it  be  conceded  for  a  mo- 
ment that  there  is  associated  writh  the  treatment  some  slight 
risk,  the  advantages  gained  in  discreetly  selected  cases  alto- 
gether outweigh  any  possible  danger  connected  with  the  oper- 
ation. 

As  a  general  rule,  the  question  of  the  radical  treatment 
does  not  present  itself  in  cases  of  varicosity  limited  to  the  leg, 
in  consequence  of  the  extreme  ease  with  which  the  affected 
veins  are  managed  when  they  do  not  extend  above  the  knee; 
so  that  the  symptoms  which  from  time  to  time  arise  are  not, 
if  proper  care  be  taken,  of  a  sufficiently  serious  kind  to  lead  a 
patient  to  submit  to  the  discomfort  of  an  operation.  It  is  also 
necessary  to  bear  in  mind  that  in  the  leg,  excepting  in  certain 
cases  to  be  specified  hereafter,  the  operation  very  rarely  en- 
tire^" removes  the  necessity  for  wrearing  some  kind  of  support, 
although  in  many  cases  the  use  of  appliances  may  be  made 
more  tolerable. 

In  varix  involving  both  the  leg  and  thigh  the  matter  is 
altogether  different.  As  I  have  already  shown,  the  wearing 
above  the  knee  of  an  apparatus  of  almost  any  kind,  if  it  he 
effectual,  is  in  most  instances  so  inconvenient  and  troublesome 
that  patients  will  not  infrequently  submit  with  alacrity  to  any 
treatment  which  offers  a  reasonable  prospect  of  relief  from 
the  intolerable  nuisance  at  times  connected  with  the  use  of 
such  appliances.  It  is  satisfactory  to  know,  therefore,  that  by 
a  simple  operation,  practically  devoid  of  danger  in  anjT  healthy 
subject,  it  is  easy  to  remove  in  many  of  these  cases  all  neces- 
sity for  wearing  amT  apparatus  above  the  knee — an  inestima- 
ble boon,  especially  with  those  to  whom  expense  is  an  object 
and  time  of  importance. 
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Apart,  however,  from  the  question  of  the  relief  from  the 
necessity  for  the  use  of  appliances  in  these  cases,  it  is  found, 
as  a  matter  of  experience,  that  many  of  the  discomforts  aris- 
ing in  varix  of  the  leg"  are  either  entirely  due  to  or  much  in- 
creased by  the  co-existence  of  varciose  veins  above  the  knee ; 
and,  further,  that  these  discomforts  are  susceptible  of  great 
modification  in  many  instances,  and  in  a  few  can  be  completely 
removed,  by  the  proper  treatment  of  the  affected  veins  of  the 
thigh,  especially  when  the  disease  involves  more  particularly 
the  long  saphena  vein,  or  is  associated  with  a  circumscribed 
varix  at  the  saphenous  opening. 

Operations  Applicable. 

Setting  aside  the  various  subcutaneous  methods,  which  I 
do  not  propose  to  consider,  as  they  may  now  be  said  to  have 
entirely  given  place  to  the  open  method  in  the  hands  of  most 
surgeons,  the  operations  for  the  radical  treatment  of  varicose 
veins  may  be  divided  into  three  kinds : 

Those  which  aim  at  mere  obliteration  of  some  of  the  affected 
veins  at  one  or  more  points. 

Those  which  produce  a  more  extensive  alteration,  in  cases 
of  general  varix  of  the  limb,  by  the  removal  of  large  or  small 
portions  of  the  dilated  vessels. 

Those  which  in  cases  of  local  varicositj^  effect  a  "  cure  "  by 
the  removal  of  the  whole  disease. 

Technically,  these  operations,  the  first  step  in  all  of  which 
is  the  formal  exposure  of  the  vein  or  veins  by  •dissection,  may 
be  arranged  in  the  four  following  classes: 

A.  The  application,  at  one  or  more  points,  of  single  ligatures 
around  a  vein,  thus  obtaining  as  many  centres  of  obliteration 
as  may  seem  desirable  in  any  given  case,  and  so  diverting  to 
some  extent  the  current  of  the  circulation,  producing  at  the 
same  time  an  alteration  in  the  incidence  of  pressure  in  differ- 
ent parts  of  the  limb. 

This  proceeding,  which  approaches  the  ordinary  subcuta- 
neous method  more  nearly  than  any  other  of  the  open  opera- 
tions, but  is  more  certain  in  its  result,  is  suitable  in  a  large 
class  of  cases  of  extensive  general  varicosity  associated  with 
one  or  more  of  the  following  conditions:  intolerance  of  the 
use  of  appliances;  distress  from  excessive  distention  of  the  di- 
lated vessels:  threatened  bursting  of  thinned  veins  from  over- 
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distention;   and  the  co-existence  with  the  varicose  condition 

of  intractable  ulcers,  eczema,  and  the  like. 

B.  The  division  of  a  vein  or  veins  lid  ween  two  ligatures. 
This  operation  is  applicable  to  the  same  class  of  cases  as 

the  foregoing1,  but  is  much  superior  to  it,  as  not  only  is  its  a  bso- 
lute  certainty  of  obliteration  insured  at  the  points  of  ligature, 
"but,  in  consequence  of  the  section  of  the  veins,  a  certain 
amount  of  retraction  of  the  divided  vessels  also  occurs;  a  very 
important  fact,  since  it  gives  entire  relief  to  all  pain  and  in- 
convenience which  may  be  caused  by  the  dragging,  upon  the 
parts  above,  of  the  heavy  mass  of  full  veins  below.  Hence 
the  relief  which  follows  this  operation  is  certainly,  as  a  rule, 
much  greater  than  that  obtained  from  the  mere  ligature  of 
the  vessels  without  division.  This  point,  to  which  I  can  find 
no  reference  in  the  ordinary  works  on  surgery,  is  particularly 
well  seen  in  cases  of  circumscribed  varix  at  the  saphenous 
opening,  in  which,  as  I  shall  show  later  on,  the  affection  often 
disappears  after  the  division  or  removal  of  a  portion  of  the 
long  saphena  vein  in  the  thigh. 

C.  The  removal  from  various  parts  of  the  varicose  limb  of 
short  pieces  of  the  affected  veins,  not  exceeding  one  inch  in 
length,  each  portion  about  to  be  excised  having  been  previ- 
ously included  between  two  lig'atures. 

This  method  effects  a  similar  result  to  operation  B,  but  is 
probably  more  radical.  It  is  particularly  adapted  to  cases  in 
which  the  varicosit3T,  although  excessive,  is  uniformly  disposed 
so  that  no  local  exaggerations  of  varix  offer  themselves  for 
extensive  removal. 

As  many  as  six,  eight,  or  even  more  of  these  short  lengths 
of  veins  ma}'  be  taken  from  one  limb. 

D.  The  formal  removal  by  dissection  of  large  portions  of 
exaggerated  varicosities  in  general  varix. 

All  the  ends  obtainable  by  the  two  previous  operal  ions  arc 
better  and  more  completely  effected  by  this  proceeding,  which 
is,  of  course,  also  especially  adapted  for  the  complete  vwvr  of 
local  varix  of  any  kind,  singie  or  multiple  cysts,  solid  tumors 
the  results  of  ancient  thrombi,  phleboliths,  etc. 

E.  The  ligature  of  veins  around  large  areas  of  exaggerated 
varix  in  general  cases,  or  in  local  varicosities,  with  a  view  to 
so  interrupting  the  blood  supply  as  to  cause  a  shrinking  of  the 
varicose  mass. 
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I  have  ceased  to  practise  this  form  of  operation  on  account 
of  its  uncertainty,  and  because,  while  it  is  more  uncertain,  it 
is  not  less  dangerous  than  the  formal  removal  of  the  varix 
by  dissection.  The  uncertainty  depends  upon  the  impossibility 
of  making-  out  which  veins  are  really  connected  with  the  vari- 
cose mass.  Upon  this  subject  I  can  speak  with  some  feeling-, 
as  I  lost  the  confidence  of  a  most  valuable  patient  by  assuring 
him  that  I  could  cure  a  varix,  of  very  moderate  size,  on  the 
inner  side  of  the  knee,  by  this  operation;  but  although  I  liga- 
tured no  less  than  five  large  veins,  apparently  leading  to  it, 
the  varicosity  itself  was  not  affected  in  any  way  whatever. 
Again,  I  have  mentioned  a  case  in  the  first  chapter  in  which 
a  large  varix  lying  directly  upon  the  long  saphena  was  in 
reality  altogether  independent  of  that  vein,  which  would  cer- 
tainly have  been  ligatured  by  any  surgeon  practising  this 
operation,  entirely  without  any  good  effect.  I  have  seen  other 
cases  of  the  same  kind. 

Details  of  the  Operations. 

On  this  head  it  is  not  needful  to  say  much.  The  strictest 
precautions  as  to  surgical  cleanliness  must,  of  course,  be  ob- 
served in  all  cases,  and  on  no  account  should  the  packing  of  the 
part  in  a  wet  carbolic  dressing  for  at  least  four  hours  before 
the  operation  be  omitted,  the  limb  having  been  previously 
cleansed  with  ether  and  soap.  In  the  mere  application  of  a 
ligature,  as  in  operation  A,  the  vein  is  simply  exposed  through 
a  small  incision,  and  isolated  by  gently  insinuating  an  aneur- 
ism needle  or  eyed  probe  beneath  it,  by  which  a  lig*ature  is 
carried  round  the  vessel.  This  ligature  is  ultimately  tied 
tightly,  and  its  ends,  of  course,  cut  short.  In  operation  B  the 
vein  is  exposed  for  an  inch  and  a  half,  more  or  less,  and  two 
ligatures  applied  as  before,  with  an  interval  of  an  inch  or 
thereabouts  between  them.  The  intervening  portion  of  the 
vessel  is  then  divided  with  scalpel  or  scissors,  care  being  taken 
that  the  vein  is  not  caught  up  by  forceps — a  point  which,  at  first 
sight,  may  appear  trivial,  but  which  is,  in  reality,  of  some  con- 
sequence, since  a  bruise  of  the  vein  may  result  in  extensive 
thrombus,  a  complication  to  be  avoided,  as  it  may  prove  seri- 
ous, especially  if  by  any  chance  the  attempts  to  keep  the  wound 
aseptic  should   fail.     No  sutures  are  necessary  in  either  of 
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these  operai  ions.  1  he  ca  reful  application  of  the  an1  Lsepl  Lc  dress- 
ing" being1  all  thai  is  accessary.  In  the  removal  by  dissection 
(operation  C)  of  large  areas  of  exaggerated  varix  in  general 
cases,  or  isolated  varicose  masses,  etc.,  a  single  or  crucial  in- 
cision is  made  over  the  mass;  the  cellular  tissue  having  been 
laid  open,  and  the  ;  ,  ins  in  some  part  exposed,  the  whole  varix 
may  be  quickly  laid  bare  by  running  a  director  over  and 
around  the  dilated  vessels;  an  occasional  touch  with  the  seal- 
pel  is  necessary,  but  the  use  of  the  knife  is  best  avoided  as 
much  as  possible,  as  there  is  less  danger  of  wounding  any  of 
the  veins — a  mishap  which,  although  not  in  any  way  serious, 
gives  rise  to  some  bleeding  and  prolongs  the  operation.  As 
many  as  possible  of  the  veins  running  into  the  varix  are  now 
divided  one  by  one  between  double  ligatures;  the  mass  is  1  hen 
drawn  out  and  removed,  after  any  radicles  which  may  have 
escaped  division  in  the  earlier  part  of  the  operation  have  been 
ligatured  and  divided.  The  complete  exposure  of  the  varix, 
at  the  commencement  of  this  proceeding,  is  much  facilitated 
by  throwing  the  veins  into  full  relief  by  tying  a  band  around 
the  limb  above,  sufficiently  tightly  to  arrest  the  venous  circu- 
lation to  some  extent.  The  margins  of  the  wound,  which  are 
sometimes  extremely  thin,  should  be  treated  with  as  much 
delicac3r  as  possible,  being  held,  if  necessary,  by  the  fingers 
rather  than  forceps,  to  avoid  bruising.  The  edges  come  to- 
gether  accurately,  and  are  most  conveniently  sutured  with 
chromic  catgut,  after  all  oozing  from  the  surfaces  has  en- 
tirely ceased.  The  antiseptic  dressing  is  finally  applied,  greal 
care  being  taken  to  make  equable  and  rather  firm  pressure, 
m  order  to  secure  early  adhesion  between  the  under  surface  of 
the  skin-flaps  and  the  deeper  parts — a  point  of  much  conse- 
quence, as  the  integrity  of  the  skin-flaps,  when  very  thin,  with- 
out doubt  solely  depends  upon  this  early  union  between  the 
parts  mentioned.  As  a  rule,  the  wound  requires  very  little 
attention  after  the  first  dressing,  which  need  nol  generally  be 
changed  for  a  week, by  which  time  the  healing  will  have  prob- 
ably been  completed.  I  have  seen  in  my  cases  aeither  fever, 
suppuration,  nor  untoward  symptom.  There  is,  however,  one 
objection  which  a  captious  critic  mighl  make  in  connection 
with  this  operation,  viz..  that  the  final  healing  of  the  wound 
is  sometimes  rather  tardy.  Personally,]  attach  bu1  little  im- 
portance to  this  objection,  since,- so  far  as  I   have  seen,  even  in 
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the  slowest  cases  the  parts  are  sufficiently  sound  at  the  end 
of  ten  days,  or  at  the  most  a  fortnight,  to  allow  the  patient 
to  get  ahout.  One  word  as  to  the  best  kind  of  ligature  is 
necessary.  Chromic  catgut  is,  on  the  whole,  the  most  suitable 
material  for  all  of  there  operations  excepting  the  first,  in  which, 
as  it  is  important  that  the  ligature  should  not  dissolve  too 
soon,  tendon  is  probably  better. 

In  order  to  properly  estimate  the  value  of  the  radical 
method  of  treating  varicose  veins,  and  to  ascertain  the  class 
of  case  which  is  likely  to  derive  the  greatest  benefit  from  one 
of  the  several  operations  mentioned,  it  is  convenient  to  con- 
sider the  treatment  as  curative  and  palliative. 

Curative. — The  cases  in  which  a  "  cure  "  in  the  true  sense  of 
the  word  {i.e.,  entire  obliteration  or  removal  of  the  disease)  can 
be  effected  must  necessarily  be  somewhat  limited  in  number, 
since  they  comprise  the  following  conditions  only :  local  and 
circumscribed  varix,  single  or  multiple  cystic  dilatations,  solid 
tumors  the  result  of  ancient  thrombi,  or  ordinary  phleboliths. 

A  good  instance  of  the  first  of  these  conditions  was  seen  in 
a  patient  of  mine,  a  railway-guard,  who  was  in  the  Belgrave 
Ward,  and  from  whom  I  removed  a  large  mass  of  varicose 
veins  situated  at  the  inner  side  of  the  knee;  the  whole  varix 
was  confined  to  a  tributary  of  the  long  saphena,  which  was 
itself  quite  uninvolved.  The  cure  was  complete,  and  the  man 
now,  some  months  after  the  operation,  follows  his  ordinary 
occupation,  no  sign  of  recurrence  having  shown  itself.  I  have 
already  referred  to  another  case  of  the  same  kind  in  which  I 
removed  fifteen  inches  of  varicose  veins  from  the  calf  of  a  man 
who  has  just  recently  returned  to  show  himself  without  a 
trace  of  varicosity,  seven  months  after  the  operation. 

Of  the  second  variety  (cystic  dilatation),  I  removed  a  good 
example  from  a  girl  who  Avas  in  the  Princess  Ward;  the  cyst 
was  a  complete  dilatation  of  the  saphena  just  above  the  knee. 
The  vein  was  exposed  above  and  below,  ligatured,  and  the 
tumor  dissected  out;  it  was  about  the  size  of  a  cherry.  A 
second  smaller  dilatation  existed  lower  down  in  the  vein,  but 
it  disappeared  spontaneously  after  the  removal  of  the  one 
above.  This  kind  of  cyst  is  most  frequent  in  connection  with 
the  saphena  vein,  and  is  invariably  developed  near  a  valve. 
The  pain  to  which  these  dilatations  give  rise  when  they  be- 
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come  distended  is  sometimes  very  great;  I  have  had  to  re- 
move several  in  private  practice  for  this  reason.  In  our 
museum  there  are  some  excellent  specimens,  especially  one 
which  was  removed  by  Mr.  Pick;  it  is  as  large  as  a  walnut.     • 

Of  the  solid  tumors  resulting  from  thrombi  in  these  eysls, 
I  dissected  out  a  beautiful  example  from  the  leg  of  a  geni  Io- 
nian forty  years  of  age;  it  was  said  to  have  appeared  suddenly, 
had  existed  for  two  months,  was  very  painful,  and  as  large  as 
a  filbert.  It  proved  to  be  a  venous  dilatation,  full  of  hard 
organizing  clot,  evidently  the  result  of  sudden  coagulation  at 
a  former  date. 

Palliative. — Cases  in  which  the  radical  treatment  may  be 
applied  for  palliative  purposes  are  fairly  numerous,  and  al- 
though in  none  of  these  can  anything  more  than  partial  relief 
be,  with  absolute  justice,  claimed  as  the  result  of  the  method, 
because  the  actual  disease  is  not  entirely  removed  or  completely 
obliterated,  still  the  effect  on  the  symptoms  in  many  instances 
is  so  marked  that,  for  all  ordinary  purposes,  a  cure  may  be 
said  to  be  effected ;  indeed,  the  benefit  derived  by  some  patients 
is  so  great  that  it  is  difficult  to  persuade  them  that  an  actual 
cure,  in  the  true  sense,  has  not  been  produced. 

Among  the  conditions  wherein  the  relief  obtainable  from 
operation  may  be  safely  anticipated  to  be  sufficient  to  justify 
the  recommendation  of  this  treatment,  is  that  of  general  vari- 
cosity associated  with  some  local  excess  of  varix,  or  with  dis- 
tinct cystic  dilatations.  In  many  cases  of  extensive  varicosity 
the  whole  of  the  serious  discomfort  experienced  depends  upon 
one  or  both  of  these  conditions,  which  may  be  either  in  them- 
selves painful,  or  by  their  presence  interfere  with  the  proper 
management  of  the  varicose  limb.  Again,  in  similar  cases, 
cysts,  by  repeated  distention,  increase  until  they  are  not  only 
painful,  but  become  so  thin  that  they  are  liable  to  burst  and 
may  so  give  rise  to  serious  bleeding. 

The  removal  of  these  local  conditions,  when  practicable, 
either  completely  or  in  part,  is  clearly  not  only  expedient,  but 
in  some  instances  really  necessary.  Even  in  cases  of  general 
varicosity,  in  which  the  disease  appears  to  be  uniformly  distri- 
buted, when  there  is  much  pain,  the  relief  obtained,  by  1  tie  ex- 
cision of  portions  of  the  affected  veins  in  differenl  parts  of  the 
limb  is  very  remarkable.  I  have  myself  seen  an  amount  of 
relief  which  was  almost  incredible  obtained  by  the  removal  of 
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considerable  lengths  of  diseased  veins  from  each  leg  and  thigh 
in  a  case  of  double  general  varix. 

As  to  the  permanence  of  the  relief  in  these  palliated  cases, 
it  is  difficult  to  give  any  very  positive  opinion,  on  account  of 
the  impossibility,  as  a  rule,  especially  in  hospital  practice,  of 
keeping  the  patients  sufficiently  long  under  observation  to  form 
a  thoroughly  reliable  judgment  on  this  matter.  That  the  relief, 
however,  lasts  for  long  periods  is  certain.  I  occasionally  see, 
for  example,  patients  upon  whom  I  operated  five  years  ago,  in 
whom  the  discomfort  then  relieved  has  shown  no  indication  of 
recurrence.  In  the  cases  mentioned  under  the  head  of  the 
u  curative  "  treatment,  I  believe  the  cure  to  be  quite  permanent. 

Among  the  cases  in  which  the  radical  treatment  can  be 
with  justice  considered  palliative  only  are  two  conditions  which 
are  of  sufficient  interest  to  merit  separate  consideration.  One 
of  these  is  the  circumscribed  varix  at  the  saphenous  opening; 
and  the  second  is  the  "  creeping  "  thrombus,  to  which  I  alluded 
in  a  former  chapter. 

Varix  at  the  Saphenous  Opening. — The  effect  of  complete 
division,  or,  better,  the  removal  of  a  considerable  portion,  of 
the  varicose  saphena  vein  in  cases  of  this  kind  is  remarkable, 
inasmuch  as  the  operation  is  followed  in  many  cases  by  a  shriv- 
elling of  the  varix  at  the  saphenous  opening.  This  rather 
curious  fact,  to  which  I  have  seen  no  allusion  elsewhere,  is  well 
illustrated  in  the  following  three  cases. 

In  1S85  I  removed  from  the  thigh  of  a  gentleman  about 
three  inches  of  the  long  saphena  vein,  with  a  view  to  relieving 
some  symptoms  connected  with  extensive  varix  of  the  rig'ht 
limb.  The  relief  afforded  was  all  that  could  be  desired,  and, 
in  addition,  a  result  for  which  I  was  not  in  the  least  prepared, 
a  large  varix  at  the  saphenous  opening  almost  entirely  disap- 
peared— a  most  gratifying  occurrence,  as  that  condition  was 
associated  with  much  inconvenience,  which  the  use  of  a  truss 
had  not  in  any  way  modified.  When  the  patient  was  seen  not 
long  since,  the  varix  in  question  was  hardly  perceptible. 

A  man  in  the  Belgrave  Ward,  sixty-one  years  of  age,  whose 
easel  have  mentioned  before  for  a  different  reason,  had  a  large 
varicose  mass  above  the  knee  and  a  varix  as  large  as  a  pigeon's 
egg  at  .the  saphenous  opening,  with  slight  varicosity  only  of 
the  long  saphena  vein  itself.  I  removed  the  varicose  mass  at 
the  knee  and  divided  the  saphena.     The  varix  at  the  saphenous 
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opening  rapidly  diminished,  and  when  the  patient  was  last 
seen,  four  months  after  the  operation,  could  hardly  be  disl  in- 
guished. 

A  young-  woman  from  whom  I  removed  a  cystic  dilatation 
from  the  trunk  of  the  saphena,  had  also  a  well-marked  varix 
at  the  saphenous  opening,  which  three  months  after  my  oper- 
ation was  only  just  perceptible.     I  have  seen  other  cases. 

At  first  sight  these  results  seem  very  peculiar,  but  in  real- 
ity 1  hey  are  simple  enough^  and  are  easily  explained  in  the 
following  way:  The  existence  of  this  varicose  tumor  at  the 
saphenous  opening  depends,  no  doubt,  originally  upon  dilata- 
tion of  the  proximal  end  of  the  saphena  and  adjacent  part  of 
the  femoral  veins,  produced  as  I  have  described  in  my  second 
chapter;  subsequently,  however,  its  size  is  much  increased  by 
the  constant  dragging  upon  the  varix  by  the  heavy  weight  of 
the  distended  varicose  saphena  and  its  tributaries  in  the  limb 
below,  so  that  the  walls  of  the  tumor  at  the  saphenous  open- 
ing are  being  continually  drawn  down,  with  the  result  that 
the  small  amount  of  contractility  that  they  may  possess  is 
altogether  overcome.  The  division,  or,  as  is  preferable,  the 
removal  of  a  portion,  of  the  long  saphena  liberates  its  proxi- 
mal end  and  relieves  it  from  this  continual  downward  traction, 
the  effect  being  that  the  cystic  varix  above  contracts  and  to 
a  great  extent  disappears,  especially  if  it  receives  for  a  short 
time  after  the  operation  gentle  support  from  an  accurately 
fitting  but  very  weak  truss. 

Creeping  Thrombus. — This  condition  is  not  altogether 
common.  I  have  already  mentioned  a  typical  example,  in 
which  a  patient  in  the  course  of  several  years  has  developed, 
in  consequence  of  successive  blockings,  a  thrombus  which  ex- 
tends from  the  ankle  to  the  middle  of  the  thigh,  and  which 
must,  if  more  blocks  form  (as  is  almost  certain),  sooner  or  later 
extend  into  the  femoral  vein.  Now  it  seems  to  me  that,  as 
the  coagulation  always  takes  place  upon  the  proximal  end  of 
the  creeping  thrombus,  the  rational  treatment  here  is  to  sep- 
arate this  clot  from  the  proximal  patent  end  of  the  vessel  by 
dividing  the  saphena  between  two  ligatures  above  the  throm- 
bus, and  this  I  propose  to  do  if  the  patient  will  consent.  In 
cases  in  which  the  creeping  thrombus  is  small,  I  feel  sure  that 
the  proper  treatment  is,  at  a  time  when  the  whole  tiling  is 
quiescent,  to  remove  the  thrombus,  with  the  vessels  of  course 
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containing-  it,  and  so  do  away  with,  as  it  were,  the  evil  inclina- 
tion to  coagulation  which  is  undoubtedly  produced  by  the  old 
clot,  hut  which  there  is  no  real  reason  for  supposing  would 
necessarily  occur  in  connection  with  the  small  new  thrombus 
which  may  form  as  the  result  of  the  operation. 
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PLATE  SHOWING  THE  FOLLOWING   CONDITIONS  BEFORE 
AND   AFTER   OPERATION. 

MASS   OF   VARICOSE  VEINS  OVERLYING,   BUT    [NDEPENDENT  OF,  INTER- 
NAL SAPHENA,  Willi     DARGE    VARIX    AT  SAPHENOUS   OPENING. 

Fig.  1. — Extensive  varicosity  of  right  lower  Limb  in  a  hospital 
patient  aged  sixty-one.  For  two  years  he  had  been  unable  to  work, 
on  account  of  the  pain  caused  in  the  mass  above  the  inner  side  ol'  the 
knee,  and  in  the  varix  at  the  saphenous  opening,  by  any  exertion. 

The  mass  above  the  knee  was  dissected  out  on  September  :27th,  lsss, 
and  was  found  to  have  no  conneci  ion  with  the  saphena,  being  entirely 
fed  by  veins  coming  from  the  deep  parts  of  the  thigh.  The  saphena 
above  was  also  divided  with  a  view  to  bringing  about  the  subsidence 
of  the  varix  at  the  saphenous  opening. 

The  wound  was  healed  soundly  when  dressed  for  the  first  time  a 
week  after  the  operation,  with  the  exception  of  a  small  point  at  its 
upper  end.     By  October  14th  it  was  perfectly  sound  throughout. 

Fig.  2. — The  same  limb  three  months  after  operation.  There  was 
no  evidence  of  varix  in  the  lower  part  of  the  thigh,  and  the  tumor  at  the 
saphenous  opening  had  shrivelled  so  much  that  it  was  imperceptible. 

When  last  heard  of,  eight  months  after  the  operation,  the  man  was 
working  as  a  navvy. 

This  patient  is  the  oldest  subject  upon  whom  I  have  operated  for 
varix. 

LOCAL  VARIX  AT  INNER  SIDE  OF  KNEE. 

Fig.  3. — Circumscribed  varix  at  inner  side  and  rather  below  knee. 
The  patient  was  a  railway-guard,  aged  thirty-four,  who  suffered  so 
much  pain  in  the  varix  during  his  work,  in  spite  of  perseverance  in  the 
use  of  appliances,  that  he  was  on  the  point  of  giving  up  his  occupation. 

The  affected  veins  were  dissected  out  on  November  22d,  1888,  and  he 
left  the  hospital  perfectly  sound  on  December  23d,  the  limb  being  in  the 
condition  shown  in  Fit;'.  4. 

He  immediately  resumed  his  work  in  entire  comfort.  When  the 
patient  was  last  seen,  nine  months  after  the  operation,  there  was  no 
sign  of  a  recurrence  of  varicosity. 

In  this  case  the  varicose  mass  was  fed  solely  by  veins  coming  from 
the  popliteal  region  and  inner  side  of  the  leg.  The  long  saphena  was 
not  involved. 

CIRCUMSCRIBED   VARIX    IN   CALF  OF  LEG. 

FlG.  5. — Congenital  circumscribed  varix  in  calf  of  leg  in  a  hospital 
patient  aged  2o.  The  man  had  been  rejected  as  a  recruit  for  the  army 
on  account  of  "  varicose  veins." 

The  mass  was  dissected  out  on  October  4th,  1888,  fifteen  inches  of  tor- 
tuous and  pouched  veins  being  removed. 

The  varix  was  limited  to  the  external  saphena,  with  the  exception  of 
two  small  vessels  which  passed  into  the  deep  parts,  one  on  each  side  of 
the  upper  end  of  the  tendo  Achillis.  The  recovery  was  uninterrupted, 
and  on  October  24th  he  left  the  hospital  with  the  limb  in  the  state  shown 
in  Pig.  6, 

The  patient  was  seen  six  months  after  the  operation,  when  there 
was  no  sign  of  varix  present,  although  he  had  been  throwing  consider- 
able strain  upon  the  limb  in  following  the  occupation  of  a  gardener.  . 
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CHAPTER    I. 

ELECTROLYSIS. 

It  is  difficult  to  draw  a  hard  and  fast  line,  or  to  define 
accurately  in  what  cases  the  beneficial  effects  of  galvanism 
are  due  to  its  electrolytic  action,  and  those  in  which  its  stimu- 
lating properties,  or  influence  as  a  nerve  tonic,  are  of  the 
greatest  value.  In  all  instances,  no  doubt,  the  electrolytic 
power  is  brought  more  or  less  into  play,  hut  this  manual  is 
devoted  to  those  affections  in  which  electricity  is  used  as  a  re- 
medial agent  solely  on  account  of  its  electrolytic  properties, 
and  in  which  it  is,  under  certain  circumstances,  a  useful  mode 
of  treatment. 

No  caustics  or  cauterizing  agents  used  in  surgery  can  he 
so  accurately  measured  or  so  limited  in  their  action,  so  quickly 
applied  or  so  entirely  under  the  control  of  the  operator,  as 
electrolysis  and  galvano-cautery ;  and  yet  for  many  purposes 
for  which  they  are  peculiarly  adapted  they  are  seldom  or 
never  employed. 

The  technical  knowledge  required,  both  of  the  apparatus 
and  the  manner  of  using  it;  the  cost  of  the  batteries  and  ac- 
cessories; their  number  and  diversity;  the  difficulty  of  keeping 
them  constantly  in  order;  and,  above  all.  the  amount  of  time 
required  for  their  successful  use,  make  it  certain  thai  electric 
ity  can  never  become  one  of  the  ordinary  means  of  treatment 
to  he  employed  in  general  practice;  hut  there  is  no  reason  why 
the  advantages  claimed  for  it  should  not  be  made  known,  and 
those  who  have  time  to  spare  and  wish  to  emplov  it  should 
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not  have  the  means  afforded  them  of  learning*  how  it  is  to  be 
used  to  the  greatest  advantage. 

Some  repetition  takes  place  in  discussing'  the  process  of 
electrolysis  when  applied  to  the  different  affections  for  which 
it  is  employed.  This  is  due  partly  to  the  endeavor  to  make 
each  description  complete  in  itself,  and  partly  to  the  fact  that 
the  work  is  to  a  great  extent  :  collection  of  papers  written 
and  published  at  different  times. 

Electrolysis  is  the  name  given  by  Faraday  to  the  property 
that  electricity  possesses  of  splitting  up  all  chemical  com- 
pounds, that  are  conductors,  into  their  constituent  elements  or 
radicals.  The  chemical  compound  must  be  in  a  more  or  less 
liquid  condition  and  is  called  the  electrolyte.  The  points  or 
surfaces  at  which  the  decomposition  becomes  manifest  are 
called  electrodes.  The  electrode  connected  with  the  positive 
pole  of  the  battery  is  called  the  anode  (or  way  up)  and  that 
attached  to  the  negative  pole  is  the  cathode  (or  way  down). 
The  molecules  of  the  electrolyte  split  up  into  elements  or  rad- 
icals and  are  called  ions;  those  which  appear  at  the  anode  are 
called  anions,  and  those  which  appear  at  the  cathode  are  called 
cations.  The  ions  may  be  single  atoms  of  an  element  or  mole- 
cules which  act  chemically  as  radicals.  "  There  is  no  direct 
attraction  between  the  electrodes  and  the  ions  themselves,  but 
the  relation  depends  simply  upon  the  temporary  polarity  they 
assume  in  the  circuit." '  When  bodies  composed  of  two  ele- 
ments are  decomposed,  one  element  turns  toward  the  positive 
and  the  other  toward  the  negative  pole.  The  elements  which 
separate  at  the  positive  pole  are  called  electro-negative ;  they 
are  the  acid  radicals,  such  as  ox3Tgen,  chlorine,  S04  (sulphion 2), 
etc.;  while  those  which  separate  at  the  negative  pole  are 
called  electro-positive,  or  basic  radicals,  as  hydrogen  and 
metals. 

All  the  elementary  substances  have  been  arranged  in  an 
electro-chemical  series : 

Electro-negative.  Electro-positive. 

*Oxygen.  *Hydrogen. 

*  Sulphur.  Gold. 

Nitrogen.  Iridium. 

*Fluorine.  Platinum  (the  least  oxidiza- 

ble  metal). 
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Elect  ro-n-eyat  ire. 
♦Chlorine. 

Bromine. 

Iodine. 

Selenium. 
*Phosphorus. 

Arsenic. 

Chromium. 

Boron. 
*Carbon. 

Antimony. 
♦Silicon. 


Electro-positive. 
Mercury. 
Silver. 
Copper. 

Bismuth. 

Tin. 

Lead. 

Cadmium. 

Cobalt. 

Nickel. 
*Iron. 

Zinc. 
*Manganese. 

Cerium. 

Aluminium. 
♦Magnesium. 
♦Calcium. 

Strontium. 

Barium. 

Lithium. 
♦Sodium. 

♦Potassium  (the  most  readily 
oxidizable  metal). 


Each  element  in  the  series  is  electro-negative  to  the  one 
following  it,  but  electro-positive  to  the  one  which  precedes  it. 
The  first  and  last  of  the  series,  viz.,  oyxgen  and  potassium,  are 
the  two  between  which  the  greatest  difference  of  electrical 
potential  can  exist. 

A  compound  of  any  two  of  these  elements  when  decomposed 
by  a  current  of  electricity  splits  up  into  the  same  proportions 
as  those  in  which  the  elements  combined ;  viz.,  their  chemical 
equivalents,  not  into  the  proportions  of  their  atomic  weights. 
Thus  in  the  electrolysis  of  water,  there  will  not  be  one  atom 
of  hydrogen  liberated  at  the  negative  pole  for  every  sixteen 
of  oxygen  at  the  positive,  but  there  will  be  two  atoms  of  hy- 
drogen to  every  sixteen  of  oxygen,  that  is,  in  proportion  to 
their  chemical  quantivalency.  In  the  decomposition  of  a  solu- 
tion of  iodide  of  potassium,  the  iodine  is  liberated  at  the  posi- 
tive pole  and  the  potassium  at  the  negative.  The  potassium 
immediately  decomposes  the  water,  and  hydrogen  is  evolved 
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at  the  negative  pole.  The  presence  of  free  iodine  at  the  posi- 
tive pole  can  be  demonstrated  by  moistening-  some  bibulous 
paper,  previously  steeped  in  starch,  with  a  solution  of  iodide 
of  potassium,  and  then  applying-  both  electrodes  from  a  bat- 
tery to  the  paper,  on  closing  the  circuit  the  action  of  the  liber- 
ated iodine  on  the  starch  can  be  immediately  seen  at  the  posi- 
tive electrode. 

It  has  been  pointed  out  that  electrohTsis  splits  up  chemical 
compounds  into  the  proportions  in  which  their  constituents 
have  combined.  Therefore,  for  every  127  parts  of  iodine  liber- 
ated at  the  positive  pole  there  would  be  39  parts  of  potassium 
liberated  at  the  negative  pole;  both  elements  being  monads. 
In  the  decomposition  of  oxide  of  lead  there  will  be  207  parts 
of  lead  liberated  at  the  negative  pole  to  every  16  parts  of  oxy- 
gen at  the  positive;  while  in  the  decomposition  of  chloride  of 
tin  there  will  be  118  parts  of  tin  to  (2x35.5)  71  parts  of  chlo- 
rine. Tin  in  this  compound  being  a  dyad.  And  further,  in 
each  cell  of  the  battery  emploj'ed  it  will  be  found  that  65  parts 
of  zinc  have  been  dissolved.  This  is  the  case  whatever  num- 
ber of  cells  are  employed;  therefore,  whenever  a  sufficient 
number  of  cells  has  been  employed  to  overcome  the  resistance 
of  the  electrolyte,  any  additional  cells  only  accelerate  the  pro- 
cess, they  do  not  increase  the  relative  amount  of  decomposition 
that  is  taking  place. 

The  theory  advanced  to  explain  the  action  of  electrolysis 
is  that  the  molecules  of  the  substance  electrolyzed  turn  them- 
selves, under  the  influence  of  an  electric  current,  so  that  the 
electro-negative  constituent  is  directed  toward  the  positive 
pole  of  the  battery  and  the  electro-positive  constituent  toward 
the  negative  pole.  The  molecule  nearest  to  the  positive  elec- 
trode yields  up  its  electro-negative  constituent  and  it  escapes 
free,  but  the  electro-positive  constituent  acts  upon  the  next 
molecule  in  the  direct  line  between  the  two  electrodes,  attract- 
ing its  electro-negative  constituent  and  again  repelling  the 
electro-positive  atom  or  atoms.  This  action  continues  on  in 
each  contiguous  molecule  and  forms  a  direct  chain  of  decom- 
positions and  re-combinations  across  the  substance  being  elec- 
trolyzed until  the  negative  pole  or  electrode  is  reached,  and 
then  the  last  molecule  of  the  chain  having  yielded  up  its  elec- 
tro-negntive  constituent  in  the  direction  toward  the  positive 
pole,  and  there  remaining  no  further  molecules  for  the  electro- 
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positive  element  to  split  up,  it  is  therefore  discharged  free  at 
the  negative  pole.  Such  is  the  theory  of  Grotthiiss  propounded 
in  1805,  and,  as  applied  to  water,  is  explained  by  the  accom- 
pa nying  d iagra  m. 

A  is  the  positive  electrode  and  B  the  negative  one.  In  the 
upper  line  the  molecules  are  seen  arranging-  themselves  so  that 
the  electro-negative  element,  the  oxygen,  is  turned  toward  the 
positive  electrode  (A).  In  the  lower  line  the  molecules  are 
arranged  in  a  chain  across  the  liquid.  The  atom  of  oxygen 
nearest  the  positive  electrode  is  then  liberated  as  free  gas,  and 
the  two  atoms  of  hydrogen  combine  with  the  atom  of  oxj'gen 
directed  to  it  in  the  next  molecule  and  form  a  new  molecule. 
This  action  extends  throughout  the  chain,  and  ultimately  the 
two  atoms  of  hydrogen  of  the  last  molecule,  having  no  further 
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Fig.  1. 


molecules  to  split  up,  are  liberated  as  free  hj'drogen  gas  at 
the  negative  pole  (B).  Therefore  the  volume  of  gas  liberated 
at  the  negative  pole  is  double  that  liberated  at  the  positive. 
No  appreciable  action  or  change  can  be  seen  or  detected  at 
any  point  across  the  fluid ;  the  gases  are  liberated  only  at  the 
points  of  contact  with  the  electrodes.  A  similar  diagram 
would  explain  the  electrolysis  of  hydrochloric  acid,  onh-  for 
the  ox}rgen  (the  electro-negative  atom)  would  have  to  be  sub- 
stituted one  atom  of  chlorine  and  for  the  two  atoms  of  hydro- 
gen only  one  would  be  liberated  by  the  decomposition  of  each 
molecule,  because  chlorine  and  hydrogen  combine  in  equal  vol- 
umes to  form  hydrochloric  acid  gas. 

The  primary  effect  of  passing  an  electric  current  through 
an  electrolyte  is  to  split  it  up,  the  acid  constituent  passing 
toward  the  positive  pole  and  the  base  or  metal  toward  the 
negative  pole.     In  this  way  Sir  Humphrey  Davy  discovered 
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sodium  and  potassium  very  soon  after  it  was  found  that  elec- 
tricity' would  split  up  water  into  its  two  constituent  elements. 
Potash  and  soda  were  up  to  the  time  of  Davy  supposed  to  be 
elementary  substances,  but  were  then  found  to  be  oxides  of  the 
hitherto  undiscovered  metals  sodium  and  potassium.  The 
oxygen  was  liberated  at  the  positive  pole  and  the  metal  at  the 
negative. 

In  very  complex  substances,  such  as  those  of  which  the  hu- 
man bod}-  is  composed,  double  decompositions  take  place. 
The  tendency  of  the  galvanic  current  is  to  split  up  the  tissues 
into  their  most  simple  elements,  but  some  of  these  elements 
when  in  a  nascent  state  seize  readily  upon  any  other  elements 
in  their  immediate  neighborhood  with  which  they  can  easily 
combine.  This  makes  the  subject  of  electrolysis  when  applied 
to  the  human  body  such  a  difficult  one.  It  is  impossible  in 
the  present  state  of  our  knowledge  to  say  how  many  decom- 
positions, and  fresh  chemical  combinations  take  place  at  either 
electrode.  Animal  tissue  itself  is  such  a  complex  substance, 
and  the  combinations  of  elements  are  so  various,  and  in  so  many 
different  proportions,  that  it  is  almost  impossible  to  make  a 
correct  analysis;  decompositions  and  re-combinations  must 
vary  with  every  description  of  tissue  experimented  on.  Tis- 
sues that  we  call  by  the  same  name  vary  in  their  composition 
in  different  parts  of  the  body,  the  same  elements  combining  in 
different  proportions  in  different  situations.  For  instance  in 
the  case  of  fat :  stearic  and  palmitic  acid  are  present  in  greater 
proportions  in  one  kind  of  fat  than  in  another.  Therefore  any 
attempt  to  explain  the  exact  decompositions  and  re-combina- 
tions which  take  place  would  fail,  and  if  correct  for  one  tissue 
would  not  hold  good  when  applied  to  any  other  or  to  the  same 
tissue  in  another  situation.  The  main  facts  of  electrolysis  only 
can  be  stated. 

By  the  investigations  of  Althaus  and  others  it  has  been 
shown  that  at  the  negative  electrode  the  potassium  and  sodium 
contained  in  animal  tissue  are  liberated,  as  they  would  be  in 
any  solution  of  an  inorganic  compound  that  might  contain 
them  when  subjected  to  a  current  of  electricity.  The  freed 
potassium  and  sodium  while  in  a  nascent  state  seize  upon  the 
oxygen  in  thewater}*  constituents  of  the  body,  and  form  caus- 
tic potash  and  soda,  liberating  hydrogen,  which  appears  as 
bubbles  of  gas.     The  bubbles  of  hydrogen  are  said  also  to  act 
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mechanically,  and  by  insinuating  themselves  between  the  cells 
or  fibres  of  the  tissue  being-  electrolyzed,  split  them  apart,  and 
thus  accelerate  their  disintegration.  The  caustic  potash  and 
soda  which  are  formed  combine  with  any  fatty  or  other  con- 
stituent of  the  tissues  with  which  they  can  form  soap,  and  a 
deliquescent  eschar  is  the  result  which  gives  an  alkaline  re- 
action to  test  paper.  The  action  around  the  negative  pole  ex- 
tends farther  into  the  surrounding  tissues  than  that  around 
the  positive  pole,  and  therefore,  if  the  current  is  continued  for 
a  long  time,  a  slough  is  produced  as  it  would  be  produced  by 
the  action  of  caustic  potash  or  soda.  No  doubt  other  and 
numerous  chemical  changes  take  place  at  the  negative  pole, 
and  to  these  other  decompositions  are  due  the  better  results 
which  follow  the  treatment  of  unhealthy  and  ulcerated  surfaces 
by  electrolysis  than  when  treated  by  simple  caustic  alkalies. 

At  the  positive  pole  oxygen  and  chlorine  are  liberated  and 
the  reaction  to  test  paper  is  acid.  The  tissues  become  oxidized, 
are  deprived  of  their  moisture,  and  are  more  or  less  charred, 
as  after  cauterization  with  a  strong  acid,  such  as  sulphuric 
acid  or  nitric  acid.  Metals  are  decomposed,  and  by  the  theory 
of  Grotthiiss  have  a  tendency  to  pass  over  and  be  deposited 
at  the  negative  pole.  The  composition  of  the  needles  or  elec- 
trodes employed  in  electrolysis  is  therefore  a  matter  of  conse- 
quence. The  negative  pole  has  no  action  upon  metals,  there- 
fore an  electrode  attached  to  it  remains  as  clean  and  bright 
after  as  before  an  operation.  This  is  not  the  case  with  the 
positive  needle  or  electrode,  for  the  metal  itself  suffers  decom- 
position during  the  process  of  electrolysis.  This  action  of  the 
positive  pole  is  useful  under  certain  circumstances.  For  in- 
stance, when  electrolysis  is  used  to  destroy  the  fungoid  growth 
or  ulcerated  surface  of  a  cancer  of  the  uterus,  then  if  the  elec- 
trodes be  made  of  zinc,  chloride  of  zinc  is  formed  at  the  posi- 
tive pole,  and  exercises  its  own  peculiar  cauterizing  effect  in 
addition  to  the  oxidizing-  action  of  the  electric  current  on  the 
tissues.  In  the  elect  rolysis  of  aneurisms  additional  advantage 
is  obtained  by  the  needles  being  composed  of  steel,  for  a  chlo- 
ride of  iron  is  formed  if  the  needles  be  made  positive,  and  in 
addition  to  the  coagulating  effect  of  the  positive  pole  we  have 
the  coagulating  in  Hi  lenee  of  the  chloride  of  iron.  Should  the 
electrode  applied  to  the  part  to  be  electrolyzed  be  plated,  1  ben 
if  the  electrode  be  made  positive  all  the  plating  will  be  re- 
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moved  at  once  and  deposited  in  the  tissues.  This  is  important; 
and  when  the  additional  action  of  a  metallic  salt  is  not  required, 
it  is  best  to  use  the  negative  pole  in  electrolysis,  especially  in 
parts  difficult  of  access,  such  as  the  os  uteri,  nasal  ducts,  ure- 
thra, or  oesophagus;  and  also  where  it  is  desired  to  use  a 
caustic,  the  action  of  which  is  somewhat  analogous  to  that 
produced  by  the  caustic  alkalies.  This  can  only  be  obtained 
by  the  use  of  the  negative  pole.  "When  it  is  essential  to  use 
the  positive  pole,  and  the  action  of  a  metal  is  not  required,  it 
is  best  to  employ  an  electrode  made  of  platinum,  for  of  all 
metals  it  is  the  most  difficult  to  oxidize,  and  therefore  affected 
less  by  the  action  of  the  current. 

Other  changes  take  place  in  animal  tissue  subject  for  some 
time  to  the  passag*e  of  an  electric  current.  The  chemical  con- 
stitution of  some  of  the  cells  is  so  altered  as  to  render  them 
capable  of  reabsorption.  This  is  one  of  the  reasons  why  fibroid 
tumors  and  the  gristly  thickening  about  strictures  are  found 
to  gradually  decrease  for  several  days  after  the  application  of 
electrolysis.  Some  of  the  constituent  parts  of  these  adventi- 
tious growths  are  so  changed  that  they  can  be  again  absorbed; 
and  during  the  passage  of  an  electric  current,  if  not  afterward, 
ordinary  osmotic  action  is  increased  in  the  direction  from  the 
positive  to  the  negative  pole.  This  would  also  to  some  extent 
account  for  the  more  ready  reabsorption  of  any  matter  in  a 
condition  for  being  so  disposed  of. 

Writing  on  this  subject  in  a  former  work  the  following  sen- 
tences occur:3  "  It  is  probable  that  changes  are  induced  in  the 
ultimate  tissue  cells  of  a  part  exposed  to  a  constant  current  of 
electricity,  analogous  to  the  chemical  action  produced  in  the 
electrolysis  of  water.  If  the  current  is  weak  the  process  does 
not  go  so  far  as  splitting  up  the  watery  parts  of  the  cell  into 
oxygen  and  hydrogen,  but  produces  some  sort  of  activity  in 
the  cell  not  present  there  before.  It  increases  or  alters  the 
character  of  the  secretion  of  the  cells  composing  secreting 
glands,  as  evidenced  by  the  increase  of  saliva,  and  metallic 
taste  in  the  mouth  produced  by  the  application  of  a  continuous 
current  of  electricity  anywhere  in  the  neighborhood  of  the  sali- 
vary glands.  This  probable  increased  cellular  activity  (the 
quickening  of  the  building  up  and  destruction  of  cells  never- 
ceasingly  going  on  in  the  living  body)  is  sufficient  to  account 
for  the  increased  demand  of  blood  required  for  these  changes, 
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and  the  resulting-  increased  supply  afforded  by  the  dilatation 
of  the  capillaries.  The  capillaries  do  not  dilate  by  any  power 
possessed  by  the  constant  current  to  cause  muscular  relaxa- 
tion, but  secondarily  through  nervous  influence  excited  by  the 
demand  produced  in  the  cells  for  more  blood.  The  action  of 
the  constant  current  upon  muscular  tissue,  if  anything1  beyond 
besides  inducing  these  probable  changes  in  the  ultimate  mus- 
cular elements  leading  to  increased  activity  in  the  ultimate 
cells,  increased  nutrition  and  therefore  increased  tone  (as  it  is 
called),  is  probably  to  induce  contraction  rather  than  relaxa- 
tion." 

"  In  considering  these  changes  in  the  cellular  elements  of 
the  body  and  in  the  blood  supply,  the  osmotic  power  of  elec- 
tricity must  not  be  forgotten.  It  has  been  found  that  if  two 
fluids  of  different  densities  be  divided  by  a  porous  diaphragm 
and  an  electric  current  be  made  to  pass  through  them,  osmo- 
sis takes  place  in  the  direction  of  the  current.  If  the  current 
passes  from  the  lighter  to  the  denser  fluid  the  natural  osmotic 
action  is  increased;  but  if  the  current  passes  in  the  reverse 
direction  the  osmotic  action  is  reversed,  the  denser  fluid  pass- 
ing through  the  diaphragm  into  the  less  dense.  The  osmotic 
power  of  electricity  probably  explains  the  influence  of  galvan- 
ism in  causing  the  absorption  of  fluid  effused  into  joints  or 
serous  cavities  when  applied  in  such  cases." 

The  theory  of  Grottbiiss,  in  which  the  electrolyte  must  be 
fluid  and  in  which  no  action  takes  place  along  the  course  of 
the  current  but  only  at  the  surface  of  the  electrodes,  is  not 
quite  applicable  to  animal  tissue.  In  fact,  the  action  of  elec- 
tricity applied  to  the  human  body  is  not  primary  electrolysis 
but  a  combination  of  primary  and  secondary  electrolysis.1 
The  several  compounds  forming  the  tissues  acquire  different 
polarities,  and  act  and  react  upon  each  other.  It  was  shown 
by  Dr.  Stone  in  his  recent  lectures  before  the  Royal  College  of 
Physicians,3  that  the  human  body,  after  the  passage  of  a  con- 
tinuous current  of  electricity  for  some  time,  becomes  to  a  cer- 
tain extent  a  kind  of  secondary  battery,  and  gives  off  a  current 
for  some  hours  that  is  capable  of  deflecting  the  needle  of  a 
galvanometer,  in  fact,  a  certain  amount  of  electricity  becomes 
stored  up  in  the  animal  tissues  by  polarization  taking  place 
in  the  cells  of  which  the  several  structures  of  the  body  are 
composed,  and  which  are  traversed  by  the  current. 
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The  human  body  contains  about  fifteen  elements  (marked 
with  an  asterisk  in  the  list  of  elements  which  appear  on  pp. 
796,  TOT)  combined  in  different  proportions  to  form  the  several 
tissues.  Each  of  these  elements  preserves  its  polarity  to  the 
next  marked  element  in  the  series;  being-  more  markedly  elec- 
tro-positive or  electro-negative  according  to  the  number  of  in- 
tervening elements  that  appear  in  the  original  list.  In  the 
electrolysis  of  animal  tissue  the  electro-negative  elements  are 
freed  or  appear  at  the  positive  electrode,  forming  at  once  new 
chemical  compounds,  and  the  electro-positive  elements  are 
liberated  or  undergo  similar  re-combinations  at  the  negative 
electrode. 

It  would  require  a  most  accomplished  anatytical  chemist 
to  decide  what  actual  changes  take  place  at  the  relative  poles, 
but  what  we  know  is  that  oxygen  and  chlorine  are  liberated 
at  the  positive  pole  and  give  an  acid  reaction ;  and  that  potash 
and  soda  are  formed,  and  hydrogen  liberated  at  the  negative 
pole.  Some  of  the  most  likely  bodies  to  be  found  in  animal 
tissue   are:    albumin,  which  contains  C.H.N.S.O.;    mucin  (C 

52.2,  H  T.O,  N  12.6,  O  28.2  per  cent);  gelatin  (C  50.4,  H  6.8,  N 

18.3,  S+O  24.5  per  cent);  keratin  (C  50.3-52.5,  H  6.4-7.0,  N 
16.2-1T.T,  S  0.7-5.0,  O  20.T-25.0  per  cent)  (Hermann's  "Physi- 
ology"), and  the  saline  solutions  of  the  body  containing  potas- 
sium and  sodium  phosphates.  In  these  compounds  "the  mole- 
cules of  the  simpler  bodies,  as  OH,  CH3,  NH2,  C6H5,  occur  in 
the  most  varied  and  intricate  combination."  "  Of  these  com- 
plex substances,"  which  occur  in  the  human  body,  "only  a  few 
can  be  obtained  in  a  pure  condition;  the  remainder  cannot, 
either  because  they  are  too  unstable,  or  because  they  are  not 
cystallizable ;  with  regard  to  the  majority,  we  do  not  therefore 
know  even  their  composition  by  weight,  much  less  their  con- 
stitution. The  greater  the  number  of  atoms  which  combine 
to  form  a  compound,  the  greater  becomes  the  complexity  of 
its  composition,  so  that  elementary  analyses  are  insufficient 
clearly  to  indicate  its  formula.  The  formulas  of  the  substances 
are  for  this  reason  unknown  to  us  "  (Hermann's  "  Physiology  "). 
All  we  can  say  with  regard  to  the  electrolysis  of  these  bodies  is 
that  the  oxygen  and  sulphur  have  a  tendency  to  be  liberated 
at  the  positive  pole  and  the  hydrogen  and  potassium  would 
traverse  the  space  between  the  two  electrodes,  and  appear 
upon  the  surface  of  the  negative  electrode. 
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This  is  the  case  with  a  simple  compound  and  constitutes 
primary  electrolysis.  When  the  compound  is  more  complex, 
what  is  called  secondary  electrolj-sis  Lakes  place.  This  would 
be  the  case  in  a  solution  of  sodium  sulphate,  Na^SOi.  We 
should  obtain  at  the  anode,  from  the  splitting-  up  of  the  water, 
an  equivalent  of  oxygen,  O,  and  an  equivalent  of  free  sul- 
phuric acid,  H2SO4,  while  at  the  cathode  we  do  not  obtain  so- 
dium, Na,  but  we  have  instead  of  it  hydrogen,  H,  and  in  the 
solution  we  have  also  caustic  soda,  NaHO.  This  results  also 
from  the  secondary  splitting  up  of  the  water  (Sprague,  "  Elec- 
tricity," 188-4).  When  we  are  dealing  with  mixed  electrolytes, 
such  as  the  substances  composing  animal  tissue,  the  decom- 
positions which  take  place  are  still  more  complicated. 

It  is  difficult  in  the  present  state  of  our  knowledge  to  say 
how  many  secondary  electrolyses  take  place  in  the  passage  of 
the  current  through  the  body.  That  it  meets  several  elements 
presenting  different  states  of  polarity  toward  each  other  is 
certain,  but  whether  chemical  change  takes  place  at  the  points 
of  junction  of  each  of  these  heterogeneous  bodies  it  is  at  pres- 
ent impossible  to  determine.  As  a  rule,  electrolysis  does  take 
place  between  any  two  substances  of  different  electro-chemical 
polarity,  at  the  point  where  they  touch  one  another,  if  they 
are  capable  of  conducting  electricity.  If  in  the  treatment  of 
a  uterine  fibroid  we  use  an  external  potter's  clay  electrode,  a 
water  rheostat  to  regulate  the  current,  and  an  intra-uteiine 
electrode,  we  know  that  electrolysis  takes  place  at  four  points: 
(1)  in  the  cells  of  the  battery;  (2)  in  the  water  in  the  rheostat; 
(3)  between  the  clay  and  the  skin  of  the  patient;  and  (4)  at 
the  point  where  the  internal  electrode  touches  the  mucous 
membrane  of  the  uterus. 

That  electrolysis  does  take  place  in  the  tissues  is  probable 
from  the  fact  that  storage  of  electricity  takes  place  in  a  pa- 
tient subjected  to  electrolytic  treatment.  The  patient  becomes 
a  secondary  battery,  and  is  capable  of  giving  off  a  current  in 
an  opposite  direction  to  the  one  used  from  the  primary  bat- 
tery. This  can  be  demonstrated  by  disconnecting  the  rheo- 
phores  from  the  battery  immediately  after  an  application  of 
electricity  has  ceased  and  uniting  them  to  each  other,  still 
keeping  them  connected  to  the  electrodes  in  contact  with  the 
patient;  a  reverse  current  will  immediately  be  shown  on  the 
galvanometer,  at  first  aboul  twelve  milliamperes,  bu1  rapidly 
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decreasing  to  eight  and  four.  No  storage  of  electricity  could 
take  place  unless  some  decomposition  of  the  fluids  contained 
in  the  tissues  electroryzed  had  taken  place.  The  liquids  bath- 
ing the  cell  elements  of  the  tissues  must  become  split  up,  and 
their  constituents  accumulated  on  the  opposite  surfaces  of 
contiguous  tissue  cells.  It  is  this  only  that  could  produce  a 
polarizing  current.  Becquerel  and  Faraday  have  shown  that 
polarization  results  from  the  depositions  caused  by  the  pas- 
sage of  the  current. 

In  the  recent  discussions  on  the  electrolysis  of  fibroid  tumors 
it  has  been  asked :  If  the  passage  of  an  electric  current  has  an 
effect  upon  the  tumor,  how  is  it  that  the  normal  structures, 
such  as  the  bladder,  muscles,  skin,  adipose  tissue,  etc.,  which 
are  included  between  the  two  electrodes,  are  not  also  affected  ? 
It  is  quite  possible  that  they  are  affected;  that  in  them  the 
normal  tissue  changes  always  in  progress  are  accelerated,  and 
that  assimilation  or  "  progressive  metamorphosis  "  is  encour- 
aged. This  from  analogy  would  appear  to  be  the  case;  for 
when  a  galvanic  current  is  applied  frequently  to  an  atrophied 
and  palsied  muscle  very  often  its  nutrition  is  improved  and  its 
bulk  increased;  and  Dr.  Apostoli  has  drawn  attention  to  the 
extraordinary  increase  of  subcutaneous  adipose  tissue  which 
takes  place  in  the  abdominal  walls  of  patients  subjected  to  the 
electrolytic  treatment. 

The  theory  suggested  by  Dr.  Inglis  Parsons,  that  the  elec- 
tric current  has  a  modifying  influence  on  the  cells  of  a  tumor 
which  from  their  lower  vitality  could  not  recuperate  them- 
selves so  well  as  the  normal  cells  of  the  body,  is  also  not  alto- 
gether improbable.  In  fact,  it  may  be  that  in  the  "tumors 
subjected  to  a  current  of  electricity  a  "retrograde  metamor- 
phosis "  is  set  up. 

Electrolysis  must  be  distinguished  from  galvano-cautery. 
In  galvano-cautery  we  use  the  power  that  a  larger  quantity 
of  electricity  has  of  heating  a  platinum  wire  to  redness,  white 
heat,  or  even  to  the  fusing  point,  and  its  action  on  the  tissues 
is  exactly  the  same  as  the  actual  cautery.  The  tissues  are 
really  burnt — destroj'ed  without  any  relationship  to  their 
chemical  composition.  But  with  electrolysis  the  chemical  ac- 
tion of  electricity  is  used.  We  employ  an  electric  current  of 
"high  tension,"  as  it  is  called,  that  is,  possessing  a  great  cur- 
rent strength,  which,  when  a  g'reat  external  resistance  has  to 
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be  overcome,  as  in  the  decomposition  of  water  or  the  human 
body,  depends  upon  a  high  electro-motive  force.  Chemical 
combination  and  decomposition  are  always  accompanied  by  a 
rise  of  temperature,  slight  in  some  combinations,  greater  in 
others.  The  heat  evolved  in  electrolysis  is  the  same  as  heat 
evolved  in  other  chemical  processes,  such  as  that  which  is  fa- 
miliar to  us  in  the  combination  of  sulphuric  acid  with  water. 
But  no  greater  heat  is  evolved  in  electrolysis  than  is  depend- 
ent upon  the  activity  of  the  chemical  decomposition.  In  the 
electrolysis  of  water  the  heat  produced  is  inappreciable,  except 
with  the  most  delicate  tests,  and  in  the  decomposition  of  naevi 
appreciable  heat  is  only  evolved  when  the  action  is  very  rapid. 
Electrolysis  is  really  a  chemical  decomposition  by  means  of 
electricity,  while  destruction  of  a  tissue  by  galvano-cautery  is 
accomplished  by  actual  heat,  without  any  regard  to  the  chem- 
ical composition  of  the  parts  destroyed.  This  much  is  neces- 
sary to  clear  up  a  very  common  error  that  prevails,  viz.,  con- 
founding the  two  processes  of  electrolysis  and  the  use  which 
is  made  of  the  heating  power  of  electricity  which  is  called  gal- 
vano-cautery. 

The  battery  required  for  electrolysis  is  very  different  to 
that  employed  for  galvano-cautery.  For  electrolysis  it  is 
necessary  to  have  a  battery  of  high  electro-motive  force,  for 
the  purpose  of  overcoming  the  great  resistance  which  is  offered 
by  all  substances  to  their  chemical  decomposition  by  electri- 
city. 

The  electro-motive  force  of  a  cell  is  the  difference  of  poten- 
tial between  the  positive  element  and  the  negative,  and  depends 
upon  the  composition  of  the  elements  and  the  nature  of  the 
exciting  fluid  in  which  they  are  bathed,  and  which  acts  chemi- 
cally on  one  or  both  of  them.  The  difference  of  potential  thus 
established  between  the  elements  of  a  cell  produces  electro- 
motive force,  and  electro-motive  force  is  that  force  which  tends 
to  move  electricity  in  a  circuit,  when  the  circuit  is  closed.  The 
volt  is  the  standard  of  electro-motive  force,  and  is  very  nearly 
the  electro-motive  force  produced  in  one  Daniell's  cell. 

The  unit  of  resistance  is  the  ohm.  An  ohm  is  the  amounl 
of  resistance  offered  by  48|  metres  of  copper  wire  of  one  milli- 
metre diameter.  Dr.  Stone,  of  St.  Thomas's  Hospital,  has 
shown5  that  the  human  body  offers  a  resistance  of  from  900 
to  1,000  ohms.     This  is  when  two  large  surface  electrodes  arc 
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both  applied  to  the  skin.  If  the  electrodes  are  small  the  re- 
sistance of  the  body  will  appear  greater.  And  if  one  large 
surface  electrode  is  applied  to  the  skin,  and  another  electrode 
to  some  internal  mucous  membrane,  the  resistance  will  be  very 
much  less.  If  both  electrodes  are  introduced  beneath  the  skin 
the  resistance  will  be  still  further  diminished. 

The  ampere  is  the  unit  of  current  strength  and  is  produced 
by  one  volt  through  the  resistance  of  one  ohm.  In  medicine 
one  thousandth  part  of  an  ampere  or  a  milliampere  is  the  unit 
used.  The  current  strength  produced  by  a  battery  is  deter- 
mined by  the  accumulated  electro-motive  force  of  the  cells  di- 
vided by  the  resistance.  This  is  what  is  called  Ohm's  law, 
and  is  expressed  by  the  following  formula : 

E. 

C.  S.=— 

R. 

The  current  strength  (C.  S.)  equals  the  electro-motive  force 
(E.)  divided  by  the  resistance  (R.).  The  resistance  (R.)  op- 
posed to  chemical  decomposition  is  ver}r  great,  and  therefore 
the  numerator  (E.)  of  the  fraction  has  to  be  proportionately 
greater,  so  that  the  current  of  electricity  may  be  of  sufficient 
strength  to  overcome  it.  To  insure  this  a  large  number  of 
cells  have  to  be  coupled  together  "in  series,"  that  is,  the  posi- 
tive element  (zinc)  of  one  cell  coupled  to  the  negative  element 
in  the  next  cell,  and  so  on,  leaving  a  negative  and  positive  pole 
at  either  end  of  the  series  of  cells  to  which  to  attach  the  rhe- 
ophores.  The  rheophores  are  the  conducting  cords  leading 
from  the  battery  to  the  electrodes.  In  this  way  the  electro- 
motive force  of  each  cell  is  added  to  that  of  the  next,  and  with 
a  large  number  of  cells  we  thus  insure  a  high  current  strength. 
It  is  therefore  necessary  to  have  a  battery  composed  of  a  larg-e 
number  of  cells;  and  small  cells  are  as  efficacious  as  large  ones 
as  regards  their  electro-motive  force,  but  they  become  more 
quickly  polarized. 

If  there  is  more  resistance  in  the  circuit  only  a  smaller 
amount  of  electricity  can  get  along  it  in  the  same  time,  and 
therefore  there  is  less  chemical  action  in  the  cells.  The  chem- 
ical activity  in  a  cell  depends  upon  the  strength  of  the  current 
of  electricity,  and  the  strength  of  the  current  depends  upon 
the  facility  with  which  it  can  get  round  the  circuit,  i.e.,  upon 
the  resistance  offered  to  its  progress;    therefore  if  the  resist- 
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ance  is  great  the  chemical  activity  in  the  cell  is  reduced.  Be- 
yond a  certain  limit  large  cells  (containing  large  elements)are 

of  no  advantage.  The  internal  resistance  is  so  small  as  com- 
pared with  the  external  resistance  that  it  may  be  ignored,  but 
if  the  external  resistance  is  also  very  low,  then  any  slight  re- 
duction in  the  internal  resistance  materially  influences  the 
strength  of  current.  A  cell  composed  of  certain  elements  is 
only  capable  of  a  certain  electro-motive  force,  no  matter  under 
how  favorable  circumstances  it  is  placed.  The  difference  of 
potential  produced  in  each  cell  of  a  battery  composed  of  the 
same  elements  when  joined  "in  series  "is  the  same,  therefore  if 
one  large  cell  be  interposed  among  a  dozen  small  ones  the 
chemical  action  taking  place  in  it  when  the  circuit  is  closed 
will  not  be  greater  than  that  taking  place  in  the  other  smaller 
cells. 

The  requirements  of  a  battery  to  be  used  for  electrolysis 
are:  that  it  shall  be  fairly  portable;  that  the  individual  cells 
shall  be  made  of  such  materials  and  in  such  a  way  as  to  pos- 
sess a  high  electro-motive  force;  that  there  shall  be  some  pro- 
vision when  the  battery  is  in  action  to  prevent  as  much  as 
possible  polarization  taking  place;  and  that  there  shall  be 
some  arrangement  for  bringing'  the  cells  consecutively  into 
the  circuit  without  any  make  or  break  of  the  current. 

Polarization  is  a  term  used  to  designate  a  condition  which 
is  induced,  more  or  less,  in  all  batteries  when  in  action.  This 
condition  is  the  tendency  to  the  formation  of  a  gaseous  film 
on  the  surface  of  the  elements  produced  by  the  chemical 
changes  that  take  place  in  the  battery.  This  film,  besides  in- 
creasing the  internal  resistance  of  the  cell,  produces  a  slight 
electro-motive  force  in  the  opposite  direction  to  that  produced 
by  the  battery,  and  acts  in  antagonism  to  it.  The  more  vio- 
lent the  action  in  the  cell,  that  is,  the  greater  the  strength  of 
the  current  that  is  passing  through  it,  the  more  rapidly  does 
this  polarization  tend  to  take  place.  A  film  of  hydrogen  is 
deposited  on  the  negative  element  and  a  film  of  oxygen  on  the 
positive.  The  hydrogen  is  electro-positive  to  the  oxygen,  and 
therefore  sets  up  a  backward  electro-motive  force.  To  pre- 
vent this  polarizing  action  different  devices  are  employed  in 
different  cells.  One  of  the  commonest  in  sulphuric-acid  cells. 
wherein  an  excess  of  hydrogen  is  liberated  on  the  formation 
of  sulphate  of  zinc,  is  to  add  bichromate  of  potash  (K2Cr207). 
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The  oxygen  is  liberated,  and  forms  water  with  the  hydrogen 
which  is  displaced. 

Many  operators  prefer  to  use  all  the  cells  of  their  battery 
at  once,  for  the  purpose  of  lessening  the  chance  of  giving  a 
patient  a  shock  by  any  interruption  of  the  current  that  might 
take  place  when  the  cells  are  added  one  by  one  to  the  circuit. 
The  strength  of  the  current  is  then  regulated  by  a  rheostat. 
Another  advantage  in  employing  a  battery  in  this  way  is  that 
all  the  cells  get  an  equal  amount  of  work.  A  current  is  ob- 
tained of  high  electro-motive  force  but  not  of  great  quantity, 
so  that  the  action  in  each  individual  cell  is  not  very  great. 


Fig.  2. 


When  a  strong  current  is  obtained  from  a  few  cells  those  cells 
perform  a  relatively  greater  amount  of  work  and  sooner  be- 
come exhausted. 

Rheostats  are  made  in  different  ways.  They  are  simply 
arrangements  by  which  an  additional  amount  of  resistance 
can  be  introduced  into  the  circuit,  and  this  resistance  can  be 
gradually  reduced,  with  the  result  of  a  corresponding  increase 
in  the  current  strength.  The  best  form  of  rheostat  is  made 
with  bobbins  of  German  silver  wire,  each  bobbin  having  a 
known  resistance  in  ohms.  By  including  a  greater  or  less 
number  of  these  bobbins  in  the  circuit  the  resistance  can  be 
increased  or  diminished.     Another  form  of  rheostat  is  made 
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by  including-  in  the  circuit  a  certain  length  of  badly-conduct- 
ing- composition,  and  an  arrangement  exists  for  including  a 
greater  or  less  length  of  this  composition  in  the  circuit.  One 
objection  to  this  form  of  rheostat  is  that  the  actual  amount 
of  resistance  at  any  lime  in  the  circuit  cannot  be  accurately 
and  readily  determined.  A  third  form  of  rheostat  is  used 
which  consists  of  a  column  of  water  inclosed  in  a  glass  tube, 
through  the  cover  of  which  a  metallic  rod  connected  to  the 
battery  can  be  raised  or  lowered  so  as  to  approach  or  recede 
from  a  piece  of  metal  at  the  bottom  of  the  tube  which  is  in 
onnection  with  the  electrode;  the  current,  therefore,  has  to 
traverse  the  water.  The  amount  of  resistance  is  directly  pro- 
portionate to  the  distance  of  the  metal  rod  from  the  metallic 
base  of  the  tube  (Fig.  2). 

An  objection  to  the  employment  of  a  rheostat  to  regulate 
the  current  in  performing  electrolysis  is  that  an  additional  in- 
strument is  introduced,  and  therefore  an  additional  point  at 
which  some  difficulty  may  occur  through  the  instrument  not 
working  properly;  and  a  water  rheostat  offers  such  a  very 
high  resistance  that  with  all  the  cells  of  a  thirty-cell  batterj7 
in  use  we  sometimes  cannot  obtain  as  high  a  current  as  we 
require,  and  therefore  have  to  employ  batteries  of  such  power 
and  size  that  they  cease  to  be  portable. 

The  batteries  most  commonly  used  in  medicine  and  surgery 
are: 

Daniell's,  electro-motive  force, 

Smee's,  " 

Leclanche's,        "  " 

Chloride  of  silver, 

Stohrer's, 

Grove's. 

Bunsen's,  "  " 

Bichromate  of  potash,         " 

The  Leclanche  and  Stohrer  batteries  are  the  best  for  elec- 
trolysis. 

The  Stohrer's  battery  is  the  best  for  hospital  practice,  as  it 
lasts  longer,  its  electro-motive  force  is  greater,  and  it  less  fre- 
quently gets  out  of  order.  The  Leclanche  battery  is  perhaps 
more  suitable  for  the  consulting-room  and  for  carrying  to  pa- 
tients' houses,  as  it  is  more  portable  than  the  Stohrer's,  but 
V— 52 
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the  electro-motive  force  of  each  cell  is  not  so  great,  and  they 
more  quickly  become  polarized. 

A  Stohrer's  battery  is  composed  of  "  single  fluid  "  cells,  and 
is  a  modification  of  the  Smee  battery.  The  negative  elements 
of  the  latter  (platinized  silver)  are  replaced  by  plates  of  car- 
bon. The  elements  are  immersed  in  a  solution  of  sulphuric 
acid  and  water,  and  to  diminish  polarization  some  bichromate 
of  potash  may  be  added .  This  form  of  battery  possesses  a 
high  electro-motive  force,  it  is  fairty  constant,  and  not  quickly 
destroyed  by  being  "short  circuited,"  as  is  the  case  with  the 
Leclanche.  The  fluid  and  zinc  elements  can  be  easily  replaced 
when  exhausted.  The  fluid  consists  of  one  part  of  sulphuric  acid 
to  ten  parts  of  water;  to  this  one  tenth  part  of  a  saturated 
solution  of  bichromate  of  potash  maybe  added.     The  elements 
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are  coupled  "  in  series,"  that  is,  the  zinc  of  one  cell  is  connected 
with  the  carbon  of  the  next.  The  cells  are  brought  into  the 
circuit  two  at  a  time  by  a  travelling  commutator,  which  can 
be  pushed  along  a  wooden  frame,  to  which  all  the  elements 
are  attached.  The  cells,  made  of  glass,  which  should  be  about 
two-thirds  filled  with  the  exciting  fluid,  are  arranged  in  a  tray 
which  can  be  raised  to  the  elements  when  it  is  wished  to  put 
the  current  in  motion. 

Theoretically,  no  action  ought  to  take  place  when  the  ele- 
ments are  immersed  until  the  circuit  is  closed,  but  practically 
chemical  action  does  take  place  on  account  of  impurities  in 
the  zinc;  and  if  the  tray  is  not  lowered  after  the  battery  has 
been  used,  these  local  circuits  destroy  its  action  by  consuming 
the  zinc  and  "  killing "  the  exciting  fluid  by  reducing  it  to  a 
solution  of  sulphate  of  zinc.     This  tendency  to  local  action  in 
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the  cells  is  lessened  by  the  zinc  being  amalgamated,  that  is, 
its  surface  covered  over  with  a  layer  of  mercury.  Amalga- 
mated zinc  is  also  more  posit  ive  than  ordinary  zinc,  mid  there- 
fore renders  it  a  better  source  of  electricity.  Amalgamation 
is  performed  by  cleaning  the  surface  of  the  zinc,  then  dipping 
it  in  a  solution  of  sulphuric  acid  and  water  (1  in  10),  and  after- 
ward pouring  over  its  surface  some  pure  mercury,  which  is  to 
be  well  rubbed  in  with  a  piece  of  wood  covered  Avith  some 
linen  rag,  until  the  surface  of  the  zinc  has  a  bright  metallic  lus- 
tre; the  zinc  is  then  to  be  set  aside  to  allow  the  superfluous 
mercury  to  drain  off.  The  zincs  of  a  ba1 1  ery,  when  constantly 
in  use,  should  be  frequently  amalgamated.  A  small  pinch  of 
sulphate  of  mercury  added  to  each  cell  will  help  to  preserve 
the  amalgamation. 

A  Stohrer's  battery,  when  freshly  charged,  and  with  newly 
amalgamated  zincs,  has  an  electro-motive  force  of  nearly  two 
volts  (1.825)  per  cell.  The  commutator  consists  of  a  cylinder 
of  ebonized  wood,  the  ends  of  which  are  covered  by  metal 
sheaths,  which  overlap  toward  the  middle,  but  do  not  touch 
one  another.  These  metal  ends  are  marked  respectively  -j- 
and  — ,  to  indicate  the  poles.  The  cylinder  can  be  half  rotated 
by  a  small  handle,  and  the  metal  ends  are  thus  alternately 
made  to  touch  one  or  other  of  two  side  springs,  which  com- 
municate with  two  side  brass  rails  underneath  the  travelling 
platform  on  which  the  cylinder  is  placed.  By  this  means  the 
poles  can  be  reversed.  The  side  brass  rails,  when  the  plat- 
form is  moved,  traverse  a  groove  in  the  frame  to  which  the  ele- 
ments are  attached,  and  touch  successively  each  pair  of  thick 
brass  wires  that  support  the  elements.  These  metal  rails  are 
long  enough  to  touch  two  pairs  of  brass  element  holders  at  the 
same  time,  so  that  when  slid  along  the  groove  a  fresh  pair  of 
brass  wires  are  touched  before  the  previous  ones  cease  to  be 
in  contact.  By  this  means  the  strength  of  the  current  can  be 
increased  gradually  without  causing  a  make  and  break.  It  is 
of  great  importance  to  be  able  to  recognize  the  poles  of  the 
battery.  It  will  not  do  to  trust  alone  to  the  +  and  —  signs 
on  the  commutator.  Occasionally,  when  the  battery  has  been 
sent  away  for  repair,  it  will  be  returned  with  the  travelling 
commutator  reversed,  and  then  the  signs  will  indicate  the  op- 
posite to  what  is  correct.  The  error  can  always  be  rectified 
by  remembering  that  in  each  cell  the  direction  of  the  current 
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is  from  the  zinc  to  the  carbon,  and,  outside  the  battery,  from 
the  carbon  to  the  zinc.  Therefore  the  zinc,  although  the  posi- 
tive element,  will  give  the  negative  pole.  By  tracing  up  the 
brass  wire  which  conducts  the  current  from  the  zinc  to  the 
commutator,  the  negative  pole  can  always  be  determined,  and 
if  this  does  not  correspond  to  the  sign  on  the  commutator,  the 
commutator  should  be  taken  off,  turned  round,  and  then  re- 
placed. I  have  often  known  an  accident  to  occur  by  the  com- 
mutator being  placed  the  wrong  way,  such  as  the  decompos- 
ing of  the  plating  on  a  metal  electrode  in  the  urethra,  by  the 


positive  pole  being  substituted  for  the  negative,  or  a  large 
slough  produced  on  the  face,  when  destroying  a  mole,  through 
the  negative  pole  having  been  used  instead  of  the  positive. 

There  are  many  other  sources  of  accident  in  the  use  of  these 
batteries.  The  connection  of  the  rheophores  to  the  battery 
may  not  be  secure,  or  the  rheophores  themselves  may  be  im- 
perfect in  some  part  of  their  length  or  where  attached  to  the 
electrodes.  Oxidation  may  have  taken  place  between  the  side 
springs  and  the  cylinder  of  the  commutator,  or  the  side  springs 
may  have  become  bent  so  as  not  to  touch  the  commutator. 
The  same  may  be  the  case  with  the  side  rails  underneath  the 
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commutator,  so  thai  they  do  not  touch  each  pair  of  wires 
bearing  the  elements,  or  not  be  capable  of  touching  two  pairs 
at  the  same  time.  The  carbons  and  zincs  may  not  have  been 
properly  screwed  together.  One  of  the  carbons  may  have 
been  broken  in  moving  the  battery,  and  when  the  travelling 
commutator  reaches  it  an  interruption  of  the  current  will  take 
place  and  the  patient  receive  a  severe  shock.  The  same  would 
occur  if  one  cell  had  not  received  sufficient  fluid  or  had  been 
left  altogether  empty.  A  zinc  or  carbon  may  become  inserted 
in  an  adjoining-  cell  to  the  right  one.  Under  any  of  these  cir- 
cumstances a  patient  may  receive  an  unpleasant  and  some- 
times a  dangerous  shock.  All  these  faults  have  been  known 
to  occur  in  batteries,  it  therefore  behooves  the  operator  to  ex- 
amine his  battery  carefully  before  using-  it  and  to  know  where 
errors  may  exist  and  to  be  capable  of  rectifying  them.  The 
use  of  a  water  rheostat  will  prevent  many  of  these  accidents, 
but  it  is  subject  to  the  objections  already  mentioned.  Le- 
clanche  batteries  are  also  used  for  electrolysis,  but  more  cells 
are  required  on  account  of  their  lower  electro-motive  force  and 
greater  internal  resistance,  and  the  number  of  cells  has  to  be 
gradually  increased  to  keep  up  the  required  current  strength 
on  account  of  the  rapid  increase  of  the  internal  resistance  due 
to  polarization.  A  Leclanche  battery  is  more  portable  than 
a  Stohrer's  and  therefore  can  be  more  easily  taken  to  a  pa- 
tient's house. 

For  those  who  frequently  employ  electrolysis,  and  who  at- 
tempt to  keep  their  own  batteries  in  order,  a  voltmeter  is  nec- 
essary for  the  purpose  of  taking  the  electro-motive  force  of  the 
cells.  It  often  happens  that  a  battery  when  in  use  very  rap- 
idly loses  its  strength,  and  a  battery  that  has  been  used  for 
some  time  will  often  be  found  to  have  deteriorated.  It  is 
very  annoying  after  the  application  of  the  current  to  a  patient 
has  commenced  to  find  that  the  battery  will  not  give  the  re- 
quired current  strength.  The  knowledge  also  of  the  electro- 
motive force  of  the  battery  enables  us  to  calculate  the  resist- 
ance offered  by  the  patient.  A  voltmeter  is  really  a  galva- 
nometer possessing  coils  with  a  resistance  of  several  thousand 
ohms,  in  comparison  with  which  the  internal  resistance  of  a 
battery  may  he  neglected,  therefore  the  currenl  strength  sent 
through  it  will  represent  very  closely  the  electro-motive  force 
of  the  cells  of  the  battery  employed  and  can  he  shown  on  the 
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instrument  if  it  is  properly  graduated.  A  voltmeter  gradu- 
ated to  show  from  one  to  twenty  volts  is  the  most  useful  for 
medical  batteries. 

It  was  discovered  by  Oersted  in  1819  that  a  current  of  elec- 
tricity passed  along-  a  wire  in  the  vicinity  of  a  suspended  mag- 
netic needle  caused  the  needle  t.o  alter  its  position.  If  the 
current  was  passed  above  the  needle  from  north  to  south  the 
needle  was  deflected  to  the  left,  and  vice  versd.  This  phe- 
nomenon has  been  utilized  for  the  purpose  of  constructing  an 
instrument  called  a  galvanometer,  with  which  the  strength 
of  a  current  can  be  measured.  A  needle  is  suspended  by  a 
cocoon  fibre  or  silken  thread,  or  is  balanced  on  a  sharp  point,  in 
the  centre  of  a  coil  of  wire.  When  at  rest  the  needle  is  par- 
allel to  the  coil  and  in  the  magnetic  meridian  of  the  locality 
in  which  the  instrument  is  used.  If  an  electric  current  is 
passed  through  the  coil  the  needle  is  deflected  to  the  right  or 
left  according  to  the  direction  and  strength  of  the  current. 
By  allowing  the  needle  to  swing  over  a  graduated  scale  the 
strength  of  the  current  can  be  read  off.  Each  galvanometer 
has  to  be  separately  calibrated  by  comparison  with  a  standard 
galvanometer.  "Equal  deflections  on  the  same  galvanometer 
always  indicate  currents  of  the  same  strength.  But  it  must 
be  carefully  kept  in  mind,  1st,  that  the  angle  of  deflection  is 
not  proportional  to  the  current,  and  2d,  that  it  differs  for  the 
same  current  strength  from  galvanometer  to  galvanometer, 
depending  on  the  length  or  number  of  turns  of  the  wire,  and 
upon  the  position  of  the  coil  with  reference  to  the  needle."6 
"When  the  deflections  are  small  (i.e.,  less  than  10°  or  15°  ), 
they  are  very  nearly  proportional  to  the  strength  of  the  cur- 
rents that  produce  them.  Thus,  if  a  current  produces  a  de- 
flection of  6°  it  is  known  to  be  approximately  three  times  as 
strong  as  a  current  which  only  turns  the  needle  through  2°. 
But  this  approximate  proportion  ceases  to  be  true  if  the  de- 
flection is  more  than  15°  or  20°,  for  then  the  needle  is  not  acted 
upon  so  advantageously  by  the  current,  since  the  poles  are  no 
longer  within  the  coil,  but  are  protruding  at  the  sides,  and, 
moreover,  the  needle  being  oblique  to  the  force  acting  on  it, 
part  only  of  the  force  is  turning  it  against  the  directive  force 
of  the  fibre ;  the  other  part  of  the  force  is  uselessly  pulling  or 
pushing  the  needle  along  its  length.  It  is,  however,  possible 
to   'calibrate'  the   galvanometer— that  is,  to   ascertain  by 
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special  measurements,  or  by  comparison  with  a  standard  in- 
strument, to  what  strengths  of  current  pari  icular  amounts  of 
deflection  correspond.  Thus,  suppose  it  once  known  thai  a 
deflection  of  32°  on  a  particular  galvanometer  is  produced  by 
a  current  of  Tfr¥  of  an  ampere,  then  a  currenl  of  that  s1  rength 
will  always  produce  on  that  instrument  the  same  deflection, 
unless  from  any  accident  the  torsion  force  or  the  intensity  of 
the  magnetic  field  is  altered."7  The  magnetism  of  the  earth 
has  an  influence  upon  a  horizontal  galvanometer  which  has 
to  be  taken  into  consideration  when  it  is  calibrated.  A  gal- 
vanometer which  is  graduated  to  read  correctly  in  Paris  will 
not  do  so  in  London.  When  calibrated  to  a  scale  of  milliam- 
peres in  the  former  place  the  error  would  amount  to  about  4 
in  every  198  milliamperes  in  the  latter.  Therefore  horizontal 
galvanometers  have  to  be  calibrated  for  the  locality  in  which 
they  are  to  be  used.  These  details  are  arranged  by  the  in- 
strument makers.  A  vertical  galvanometer  is  free  from  this 
source  of  error,  for  if  the  magnetization  of  the  needle  remains 
uniform  a  given  current  will  deflect  it  to  the  same  extent  at 
whatever  part  of  the  globe  it  may  be  used.  The  needle  of  a 
vertical  galvanometer  also  settles  more  readily  when  influ- 
enced by  a  current,  and  can  be  more  easily  read  from  a  dis- 
tance. But  the  magnetization  of  the  needle  is  not  constant, 
it  gradually  becomes  demagnetized,  and  is  therefore  not  so 
readily  influenced,  and  after  it  has  been  used  for  some  time  will 
indicate  a  weaker  current  than  is  actually  passing.  It  is 
therefore  necessary  from  time  to  time  to  remagnetize  the  nee- 
dle of  a  vertical  galvanometer. 

To  Dr.  de  Watteville  we  arc  indebted  for  the  introduction 
of  the  milliampere  as  the  unit  of  current  strength  for  medical 
purposes.  It  is  the  most  useful  that  could  have  been  adopted, 
for  it  represents  very  appropriately  the  strength  of  the  cur- 
rent usually  used  in  medicine  and  surgery.  The  human  body 
under  various  circumstances  offers  a  resistance  of  from  a  few 
ohms  up  to  several  thousands,  according  to  the  description  of 
electrodes  used  and  to  the  part  to  which,  and  the  mode  in 
which,  they  are  applied.  In  some  cases  we  want  to  register 
single  milliamperes  and  in  others  several  bundled ;  it  is  there- 
fore necessary  to  have  two  or  three  galvanometers,  one  cali- 
brated to  a  low  scale  for  weak  currents,  and  another  gradu- 
ated higher  for  stronger  currents,  or  some  arrangemenl  in  the 
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galvanometer  for  allowing-  the  current  to  pass  through  shorter 
coils  of  wire,  and  therefore  deflecting  the  needle  less,  for 
stronger  currents.  Such  a  galvanometer  is  Edelmann's,  sup- 
plied by  Mr.  Schall,  of  Wigmore  Street  (Fig.  5).  It  is  partic- 
ularly useful  for  electrolysis,  for  it  will  register  from  4  milliam- 
peres,  the  strength  of  the  current  used  for  the  electrolysis  of 
the  Eustachian  tube  and  lachrymal  canals,  up  to  the  250  mil- 
liamperes  used  for  the  electrolysis  of  fibroids,  or  the  four  or 
five  hundred  sometimes  used  in  the  destruction  of  nsevi  when 
needles  attached  to  both  poles  are  introduced  beneath  the  skin. 
"  The  enormous  variations  in  the  resistance  offered  by  the  hu- 
man body  to  the  current,  according  to  the  individual  and  the 
details  of  the  application,  make  even  an  approximate  estima- 
tion of  the  current  strength  by  the  number  of  cells  used,  im- 
possible. The  electro-motive  force  of  the 
cells  themselves,  and  their  internal  resist- 
ance, differ  from  battery  to  batterj^  and 
from  time  to  time  in  the  same  battery. 
The  deviation  of  the  needle  alone  can  give 
us  any  information  as  to  what  is  going  on 
in  the  circuit,  and  allows  us  to  compare 
the  currents  and  insure  their  uniformity 
when  required." 8  The  adoption  of  a  stand- 
-1  -— .— i^-"  art!  measuremenl  "enables  us  to  not  only 
Fig.  5.— Edeimann's       compare  the  results  obtained  by  ourselves 

Galvauometer. 

on  the  same  galvanometer  with  one  an- 
other, but  also  with  those  obtained  by  other  observer's  on 
galvanometers  of  any  construction;  but  graduated  in  absolute 
units." 9 

By  means  of  the  galvanometer  we  can  also  approximately 
estimate  the  resistance  offered  by  the  human  body  or  that 
part  of  it  included  in  the  circuit. 

One  volt  through  one  ohm  gives  one  ampere. 

By  Ohm's  law  the— ■ 

Electro-motive  force  . 

— n z — i rj — = Resistance. 

Current  strength 

Therefore  if  the  electro-motive  force  of  the  battery  is  known 
(as  taken  by  a  voltmeter),  and  the  current  strength  known  as 
registered  by  the  galvanometer,  we  can  calculate  the  resistance 
in  the  circuit. 
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If  twenty  Leclanche  cells  (E.  M.  F.  30  volts)  give  a  current 
strength  of  10  milliainperes — 

30  volts 

n  A,  n  „ x —  =3.000  ohms. 

0.010  ampere 

If  we  deduct  the  resistance  of  the  battery  (about  90  ohms) 
and  the  galvanometer,  we  have  the  resistance  of  the  body. 
The  resistance  offered  by  the  galvanometer  is  generally  stamped 
ui)on  it. 

With  the  help  of  a  resistance  coil,  the  resistance  of  which 
is  known,  say  one  of  500  or  1,000  ohms,  we  can  by  the  galvano- 
meter also  ascertain  the  electro-motive  force  of  a  battery.  For 
this  purpose  we  must  take  Ohm's  law  thus: 

Current  strength  X  resistance  =  electro-motive  force. 

For  instance,  if  the  current  strength  is  10  milliamperes,  and 
the  resistance  of  our  coil  and  galvanometer  1,050  ohms,  then 
the  electro-motive  force  would  be — 

0.10  amperes  X  1,050  ohms  =  10|  volts. 

The  readings  of  a  galvanometer  can  be  verified  by  a  very 
simple  water  voltameter  made  by 
Gaiffe,  of  Paris  (Fig.  G).  It  con- 
sists of  two  glass  tubes,  the  inner 
one  graduated  so  that  each  small 
division  represents  50  cubic  milli- 
metres. Both  tubes  are  filled 
with  water;  the  outer  one  serves 
as  a  reservoir.  The  inner  tube  has 
two  openings  at  o  o  by  which  it 
can  be  replenished.  Inside  the 
inner  tube  at  the  bottom  are  two 
platinum  wires,  separated  from 
each  other  by  a  piece  of  glass,  and 
connected  respectively  with  the 
two  binding  screws  on  the  base 
of  the  instrument.  These  screws 
can  be  connected  respectively  by 
rheophores  with  the  positive  and 
negative  poles  of  a  battery.  When 
the  circuit  is  closed  oxygen  is  given 

off  from  the   platinum  wire  connected  with  the  positive  pole, 
and  hydrogen  is  given  off  from  that  connected  with  the  nega- 


\, 
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tive  pole  through  the  decomposition  of  the  water.  The  gases 
accumulate  at  the  upper  end  of  the  inner  tube,  and  the  level 
of  the  water  sinks.  When  an  observation  is  completed  fresh 
water  can  be  admitted  into  the  inner  tube  through  the  aper- 
tures, o  o,  by  raising  the  cork  at  the  top  which  is  attached  to 
a  brass  wire  that  passes  through  the  cork  in  the  larger  tube. 
The  inner  cork  can  thereby  be  raised  without  removing  the 
larger  one. 

A  current  strength  of  one  ampere  liberates  in  the  electro- 
lysis of  water  114.6  cubic  millimetres  of  hydrogen  and  5T.3  cubic 
millimetres  of  oxygen  per  second,  or  171.9  cubic  millimetres  of 
mixed  gases;  say  172  cubic  millimetres  per  second,  or  10,320 
cubic  millimetres  per  minute.  Therefore  one  milliampere  will 
set  free  ^V2/  cubic  millimetres  per  minute,  or  10.3  cubic  milli- 
metres. 

Each  small  division  on  the  inner  tube  of  the  voltameter 
represents  50  cubic  millimetres,  therefore,  if  one  of  these  small 
divisions  is  filled  with  mixed  gases  per  minute,  the  current 
strength  employed  would  be  5  milliamperes.  We  have  there- 
fore to  divide  the  number  of  cubic  millimetres  of  mixed  gases 
produced  per  minute  by  ten  to  obtain  our  current  strength  in 
milliamperes. 

In  the  same  way  as  with  the  galvanometer,  knowing  the 
current  strength  produced  and  the  electro-motive  force  of  a 
battery,  we  can  with  the  voltameter  calculate  the  amount  of 
resistance  in  the  circuit,  and  knowing  the  amount  of  resistance 
by  the  use  of  resistance  coils  of  a  known  number  of  ohms,  and 
the  current  strength  calculated  by  the  voltameter,  we  can  as- 
certain the  electro-motive  force  of  any  battery  that  we  may  use. 

One  Darnell's  cell  will  not .  accomplish  the  electrolysis  of 
water.  The  resistance  of  water  to  the  passage  of  electricity 
is  so  great  that  if  a  circuit  between  the  two  poles  of  a  Daniell's 
cell  be  completed  by  its  intervention  no  current  will  pass  at 
all.  It  is  only  when  by  the  combination  of  two  or  more  cells 
we  obtain  a  sufficient  electro-motive  force  to  overcome  the  re- 
sistance of  the  Avater  that  the  needle  of  a  galvanometer  will 
be  deflected.  I  tried  a  short  time  ago  with  some  Leclanche 
cells  which  had  been  used,  and  it  required  four  before  the  slight- 
est deflection  of  the  galvanometer  needle  could  be  detected, 
and  that  showed  barely  a  current  strength  of  a  quarter  of  a 
milliampere,  and  the  very  smallest  bubbles  of  hydrogen  gas 
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could  be  seen  escaping  at  the  negative  pole.  It  will,  there- 
fore, be  seen  that  for  the  efficient  accomplishment  of  elect  ml- 
ysis  in  the  human  subject,  which  oilers  nearly  as  much  resist- 
ance as  water,  a  battery  composed  of  a  fair  number  of  cells  is 
required,  and  these  cells,  if  few  in  number,  should  have  been 
recently  charged. 

A  certain  combination  of  elements,  such  as  compose  the 
cells  of  any  particular  battery,  is  only  capable  of  producing  a 
current  of  a  certain  electro-motive  force.  The  electro-motive 
force  produced  depends  upon  the  constitution  of  the  cell,  not 
on  its  size.  Sulphuric  acid  will  attack  or  decompose  zinc  only 
at  a  certain  rate,  sixty-five  grains  of  zinc  replacing  every  two 
grains  of  hydrogen  in  the  sulphuric  acid.  However  large  the 
cells  may  be,  this  scale  of  interchange  goes  on,  and  anywhere 
else  in  the  circuit  where  a  chemical  compound  has  to  be  tra- 
versed it  is  split  up  exactly  in  the  same  ratio ;  thus,  if  water 
should  be  the  compound,  directly  a  current  strong  enough  to 
overcome  the  resistance  of  chemical  affinity  is  used,  sixteen 
grains  of  oxygen  and  two  grains  of  hydrogen  are  liberated  in 
the  water  for  every  sixty-five  grains  of  zinc  consumed  in  the 
battery.  Therefore  a  sufficient  number  of  cells  have  to  be 
used  to  overcome  the  resistance.  We  all  know  that  by  Ohm's 
law  current  strength  equals  the  electro-motive  force  divided 
by  the  resistance.  In  the  DanielPs  cell  the  electro-motive  force 
(E.  M.  F.)  =  1  volt;  and  one  volt  through  the  resistance  of 
one  ohm  gives  a  current  strength  of  one  ampere,  and  would 
take  a  second  to  pass.  If  we  take  water  as  offering  a  resist- 
ance of  1,000  ohms  (it  must  be  remembered  that  the  resistance 
of  water  varies  very  much  according  to  its  temperature),  then 
one  volt  passed  through  water  would  give  the  current  strength 
of  a  milliampere,  and  would  take  1,000  seconds  to  produce  the 
same  amount  of  mixed  gas  as  one  ampere  would  product;  in 
one  second.  If  the  resistance  is  very  great  the  current  strength 
is  very  small,  and  the  chemical  action  going  on  in  the  battery 
cell  takes  place  very  slowly.  When  electrolysis  is  applied  to 
animal  tissue  chemical  changes  take  place  in  it  which  theorel  i- 
cally  exactly  counterbalance  the  chemical  changes  which  are 
taking  place  in  the  battery.  When  sixi  y-five  gra  ins  of  zinc  a  re 
decomposed  in  the  battery  a  corresponding  number  of  grains 
according  to  their  chemical  quantivalency  are  decomposed 
among  the  elements  which  form  the  substance  electrolyzed. 
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By  the  recognition  of  these  facts  we  can  determine  the  cur- 
rent strength  that  it  is  advisable  to  use  according-  to  the  re- 
sult it  is  wished  to  accomplish.  If  we  wish  simply  to  destroy 
an  unhealthy  surface  we  use  a  weak  current,  if  we  wish  to  dis- 
solve a  gristly  stricture  we  use  a  slightly  stronger  current,  or 
a  weak  current  for  a  longer  time;  and  if  we  wish  to  produce 
profound  tissue  changes  in  a  uterine  fibroid  we  use  a  very 
strong  current. 

The  exact  current  strength  employed  cannot  be  accurately 
gauged  by  the  number  of  cells  that  are  included  in  the  circuit. 
To  obtain  this  information  it  is  necessary  to  use  a  galvano- 
meter or  a  voltameter. 

The  galvanometer  is  the  more  handy  instrument,  as  it  has 
already  been  graduated,  and  it  is  only  necessary  to  read  off 
the  number  of  milliamperes  that  are  being  used.  With  the 
voltameter  some  calculation  is  necessary  before  a  knowledge 
of  the  current  strength  can  be  arrived  at.  The  pole  to  which 
an  electrode  is  attached,  and  the  metal  of  which  it  is  composed, 
is  of  some  consequence,  and  varies  in  medical  practice  accord- 
ing to  the  diseased  condition  for  which  electrolysis  is  employed, 
and  the  effect  it  is  wished  to  produce.  Unless  the  action  of  the 
metal  itself  is  also  required,  it  is  necessary  when  using  the 
positive  pole  to  have  the  electrode  made  of  platinum,  because 
platinum  of  all  metals  is  the  least  oxidizable,  and  therefore 
does  not  itself  enter  into  the  new  combination  of  elements 
formed  around  the  positive  pole. 


CHAPTER   II. 

ANEURISM. 

Electrolysis  has  been  occasionally  used  now  for  many 
years  in  the  treatment  of  aneurism.  The  results  up  to  the 
present  time  appear  to  have  been  very  uncertain,  but  the 
operation  has  proved  successful  in  rather  less  than  one-third  of 
the  cases  in  which  it  has  been  tried.  It  must  be  borne  in  mind 
that  it  has  as  a  rule  been  tried  only  in  inter-thoracic  or 
abdominal  aneurisms,  which  would  no  doubt  be  the  most  diffi- 
cult to  treat  by  compression  or  ligature,  even  if  such  proce- 
dures could  in  these  regions  be  effectively  accomplished. 

The  operation  has  been  performed  in  various  ways,  by  nee- 
dles attached  to  both  poles  of  the  battery,  or  b}r  needles  at- 
tached to  the  negative  or  positive  pole  only.  Sometimes  weak 
currents  have  been  used  and  sometimes  very  strong-  ones. 
The  duration  of  the  operation  has  also  varied  in  different  cases. 
Sometimes  insulated  needles  have  been  employed  and  some- 
times the  reverse. 

Galvanism  was  first  used  for  aneurisms  by  Phillips  in  1832, 
but  was  unavailing  until  Petrequin  (1845)  and  Ciniselli  im- 
proved the  apparatus  and  methods  of  employing  it.  It  is 
also  used  only  for  aneurisms  that  cannot  be  successfully 
treated  by  other  means,  such  as  internal  aneurisms,  thoracic 
and  abdominal,  or  those  situated  at  the  root  of  the  neck. 
Varicose  and  cirsoid  aneurisms  can  also  be  often  more  success- 
fully treated  by  galvano-puncture  than  by  any  other  method. 
Mr.  Holmes  says  an  internal  aneurism  is  best  adapted  for 
this  treatment  when  it  is  pressing  on  the  parietes,  but  has 
not  absolutely  perforated  them.  Again,  the  sacculated  con- 
dition of  the  aneurism  and  the  relative  smallness  of  the  open- 
ing are  essential  conditions  for  a  case  which  is  to  be  looked  on 
as  really  favorable."  Aneurisms  of  this  kind  generally  (but 
not  always)  have  a  distinct  bruit,  which  may  be  looked  upon 
as  a  symptom  favorable  for  electro-puncture.10     Ciniselli  says 
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that  when  large  vessels  issue  from  an  aneurysmal  sac  gal- 
vano-puncture  is  useless.  Ciniselli  measured  the  current  he 
used  by  a  voltameter,  that  is  by  the  amount  of  gases  liberated 
in  the  electrolysis  of  water  in  a  given  time  (see  Fig*.  6,  p.  819). 
The  current  strength  would  equal  by  our  present  mode  of 
measurement  about  40  or  50  milliamperes;  and  that  would  be 
a  very  suitable  current  to  employ.  The  time  occupied  by  each 
operation  has  greatly  varied  in  the  hands  of  different  surgeons, 
and  has  ranged  from  ten  to  thirty  minutes  to  an  hour  or 
longer. 

From  the  physical  laws  of  electrolysis  which  have  been  pre- 
viously given,  and  from  the  experience  alread}^  obtained,  it 
would  seem  that  it  would  be  best  to  employ  needles  attached 
only  to  the  positive  pole  of  the  battery,  for  it  is  with  this  pole 
that  we  obtain  a  more  dense  and  hard  coagulum.  The  nee- 
dles should  be  insulated  to  within  a  short  distance  of  their 
points  and  inserted  so  that  all  the  uninsulated  part  is  within 
the  aneurism.  A  weak  current  should  be  used  at  first  and 
gradually  increased  without  any  break,  so  as  to  avoid  as  much 
as  possible  a  shock  being  given  to  the  heart.  Internal  aneu- 
risms are  sufficiently  near  the  heart  for  that  organ  to  be  pow- 
erfully influenced  by  any  current  that  may  be  passed  through 
them. 

It  is  an  advantage  that  the  needles  should  be  made  of  steel, 
for,  in  addition  to  the  coagulating*  effect  of  the  positive  pole, 
the  needles  themselves  become  dissolved,  and  we  have  the 
additional  coagulating  effect  of  the  oxide  and  chloride  of  iron. 

It  would  seem  advisable  that  the  first  operation  should 
not  be  prolonged  for  more  than  twenty  minutes,  and  if  the 
patient  bore  it  well,  subsequent  applications  might  last  from 
half  an  hour  to  an  hour.  Intervals  of  six  or  eight  days  should 
be  allowed  between  each  application  of  the  current.  When 
the  needles  are  used  attached  only  to  the  positive  pole,  a  large 
surface  electrode  attached  to  the  negative  pole  should  be  placed 
on  some  indifferent  part  of  the  body,  a  current  strength  suffi- 
cient to  decompose  the  steel  needles  can  then  be  obtained  with- 
out any  injury  to  the  skin.  The  author  has  employed  an  ex- 
ternal electrode  moistened  in  warm  salt  water,  measuring  nine 
inches  by  twelve. 

If  needles  attached  to  both  poles  are  thrust  into  the  aneu- 
rism, a  sufficient  current  strength  can  be  obtained  with  a  very 
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much  smaller  number  of  cells.  Of  all  the  constituents  of  the 
human  body  blood  is  the  best  conductor  of  electricity.  It  has 
been  estimated  that  blood  in  an  aneurismal  sac  offers  a  re- 
sistance of  about  S  ohms  (Bartholow). 

With  needles  in  an  aneurism  attached  to  both  poles  the  re- 
sist ance  is  thereby  vrvy  greatly  reduced,  a  double  clot  is  formed, 
and  coagulation  takes  place  much  more  rapidly.  This  method 
of  procedure  is  therefore  often  adopted.  Great  care  should  he 
taken  that  needles  attached  to  opposite  poles  do  not  touch, 
otherwise  the  current  would  be  short-circuited.  The  insulat- 
ing'substance  on  the  negative  needles  is  often  partially  de- 
stroyed by  the  alkalies  set  free  at  that  pole.  The  number  of 
needles  to  he  used  depends  on  the  aneurism.  It  is  generally 
sufficient  to  have  two  or  three  connected  with  each  pole. 

In  the  case  of  cirsoid  aneurisms  three  or  four  needles  can 
be  used,  each  one  in  a  different  convolution  of  the  enlarged 
vessel  and  all  attached  to  the  positive  pole. 

Coagulation  takes  place  round  the  needles  in  the  shape  of 
a  cone ;  around  the  positive  needles  the  base  of  the  clot  is 
about  half  an  inch  in  diameter,  and  around  the  negative  nee- 
dle about  three-quarters  of  an  inch.  The  negative  clot  is 
frothy  and  alkaline;  the  positive  clot  smaller,  firmer,  darker  in 
color,  and  has  an  acid  reaction.  Albumin,  fibrin,  fat,  acids, 
and  chlorine  are  separated  at  the  positive  pole;  watery  and 
alcoholic  extracts,  alkaline  and  earthy  bases,  iron  and  color- 
ing matter  appear  at  the  negative  pole  (Heidenreich).  The 
gas  which  is  produced  in  the  electrolysis  of  aneurisms  is  in 
too  small  bubbles  to  be  troublesome.  No  occurrence  of  em- 
bolism has  ever  been  reported  as  following  the  operation. 
The  removal  of  the  needles  requires  some  care,  as  those  con- 
nected to  the  positive  pole  become  fixed  in  the  clot  formed 
around  them.  An  attempt  should  be  made  to  gradually  dis- 
engage and  withdraw  them  by  employing  a  semi-rotatory 
movement;  should  this  not  be  successful,  the  current  should 
be  reduced  to  zero,  and  then  the  commutator  reversed  and  the 
current  increased  again  and  allowed  to  flow  for  a  few  minutes 
with  the  positive  needles  made  negative.  This  soon  causes 
their  disengagement  from  the  clot  and  facilitates  their  with- 
drawal, at  the  same  time  it  lessens  the  chances  of  hemorrhage 
from  those  needles  which,  during  the  course  of  the  opera  1  ion, 
have  been  negative  by  making  them  positive  for  the  last  few 
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minutes,  and  thus  coagulating  more  firmry  the  blood  in  the 
neighborhood  of  their  points  of  exit.  Bleeding  is  more  likely 
to  follow  the  removal  of  the  negative  needles,  or  the  positive 
needles  if  suddenly  pulled  out.  Should  any  hemorrhage  occur, 
it  is  only  necessary  to  cover  the  orifices  of  exit  by  small  pieces 
of  lint  or  cotton-wool  with  or  without  collodion. 

It  has  not  been  found  necessary  by  most  operators  to  an- 
aesthetize their  patients;  such  a  necessity  would  materially 
add  to  the  difficulties  of  the  operation  if  the  current  was  em- 
ployed for  an  hour  at  a  time.  To  allay  apprehension  a  hypo- 
dermic injection  of  a  quarter  of  a  grain  of  morphia  has  been 
used  a  short  time  before  the  operation;  and  to  reduce  the  sen- 
sitiveness of  the  skin  to  the  pain  caused  by  the  puncture  of 
the  needles  it  has  been  previously  frozen  by  ether  spray  or  by 
the  application  of  ice.  With  some  patients  and  with  some 
aneurisms,  especially  cirsoid  aneurisms,  an  anaesthetic  is  al- 
ways found  necessary. 

The  performance  of  electrolysis  often  gives  great  relief  to 
pain  and  reduces  the  pulsation  and  thrill;  it  sometimes  also  re- 
tards the  bursting  of  the  aneurism.  Dr.  Ralfe,  of  the  London 
Hospital,  reported  a  case  of  aneurism,  treated  bjT  electrolysis, 
before  the  Pathological  Society  in  November  of  last  year  (1888), 
in  which  these  results  were  obtained.  The  relief  experienced 
by  the  patient  was  so  great  that  he  asked  for  a  repetition  of 
the  operation.  In  all  it  was  performed  thirteen  times,  and 
the  man  died  subsequently  from  exhaustion  from  the  gradual 
oozing  of  blood  through  one  of  the  punctures.  Sudden  rupture 
was  avoided  by  the  increased  thickness  of  the  walls  of  the  aneu- 
rism caused  by  the  electrolysis. 

The  advantages  of  the  electrolysis  of  aneurisms  may  be 
summed  up  as  follows:  it  relieves  symptom,  checks  the  growth 
of  the  tumor,  prolongs  life,  and  sometimes  ends  in  cure. 

The  introduction  of  soft  iron  wire  into  the  sac  of  an  aneu- 
rism would  probably  be  a  great  additional  advantage  to  the 
ordinary  treatment  by  galvano-puncture.  The  author  has 
suggested11  such  a  modification  of  Moore's  method  of  treat- 
ing aneurisms,  which  consists  of  passing  a  large  quantity  of 
steel  wire  into  the  aneurismal  sac  and  by  this  means  produc- 
ing coagulation.  In  the  modified  operation  it  is  suggested 
"  that  the  wire  used  should  be  of  soft  iron  instead  of  steel,  of 
No.  29  gauge  according  to  the  Birmingham  scale.     That  the 
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introduction  should  be  accomplished  by  mean  of  a  perforated 
needle  fitted  to  a  handle  in  a  similar  way  to  that  used  by  Mr. 
T.  Smith  in  the  operation  of  staphyloraphy.  That  the  wire 
should  not.  as  in  the  latter  instance,  be  previously  wound  upon 
a  reel  or  bobbin,  but  should  be  paid  out  from  a  tolerably  large 
coil  or  skein  so  as  to  reduce  the  chance  of  kinking.  The  amount 
of  wire  to  be  used  would  vary  in  accordance  with  the  size  of 
the  aneurism.  That  the  perforated  needle  should  be  a  straight 
one  made  of  ivory  (or  vulcanite)12  and  much  longer  than  those 
ordinarily  employed  for  cleft  palate.  That  the  needle  should 
be  introduced  to  such  a  depth  that  the  point  would  be  well 
within  the  aneurism.  When  sufficient  wire  has  been  intro- 
duced, it  should  be  cut  off  near  the  hank  or  coil  from  which  it 
was  paid  out,  the  handle  detached  from  the  needle,  and  the 
needle  left  in  the  aneurism  with  the  end  of  wire  protruding 
from  it.  That  the  wire  should  then  be  connected  with  the 
positive  pole  of  a  strong-  galvanic  battery,  a  sponge,  or  tin  and 
amadou  plate  electrode,  moistened  in  salt  and  water,  should 
be  attached  to  the  negative  pole  and  placed  on  some  indiffer- 
ent part  of  the  body.  That  the  circuit  should  be  closed  and  a 
current  of  from  fifteen  to  twenty  milliamperes  passed  through 
the  aneurism  until  it  became  consolidated;  or  for  thirty  min- 
utes. The  pad  connected  with  the  negative  pole  should  be 
moved  to  different  parts  of  the  body  when  found  necessar3', 
so  as  to  avoid  any  particular  spot  becoming  blistered  or  sore. 
That  at  the  conclusion  of  the  operation  the  remaining  piece  of 
iron  wire  protruding  from  the  needle  should,  if  not  already 
detached  by  the  decomposition  which  had  taken  place  in  the 
sac,  be  pushed  through  the  perforated  needle  by  a  blunt  tro- 
car into  the  aneurism,  and  the  small  puncture  hole  closed  by 
a  piece  of  strapping.  By  the  wire  being  attached  to  the  posi- 
tive pole  of  a  battery  coagulation  would  be  encouraged  within 
the  aneurism,  and  the  wire  itself  would  undergo  decomposition, 
with  the  formation  of  chloride  and  oxide  of  iron,  which  would 
in  addition  exercise  their  own  specific  coagulating  properl  ies. 
The  clot  resulting  from  electrolysis  is  distinctly  softer  1  han 
an  ordinary  clot.  This  is  no  doubt  partly  due  to  its  rapid  for- 
mation, and  it  would  probably  shrink  and  consolidate  and  pos- 
sibly become  as  firm  as  any  other  clot  when  of  a  similar  age. 
In  the  suggested  operation  the  clot  produced  by  electrolysis 
would  have  a  long  and  extensive  origin  and  be  entangled  at 
V— 53 
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innumerable  points  by  the  coils  of  the  iron  wire.  Another 
probable  reason  why  the  coagulum  formed  by  electrolysis  "  ap- 
pears very  frequently  not  to  be  stable,  but  to  be  liable  to  melt 
down  again  into  the  blood  stream/' 13  is  because  needles  at- 
tached to  both  poles,  or  to  the  negative  pole  only,  have  been 
used.  Around  the  negative  pole  the  blood  is  coagulated  into 
a  yellow  friable  alkaline  mass  composed  to  a  great  extent  of 
gas  bubbles,  which  very  quickly  breaks  down.  It  would  seem 
probable  that  a  combination  of  Moore's  treatment  of  aneurism 
with  that  by  galvano-puncture,  as  here  sketched  out,  would 
offer  a  very  fair  chance  of  a  successful  result. 

For  some  forms  of  aneurism  electrolysis  is  perhaps  the 
most  applicable  mode  of  treatment.  I  allude  to  cirsoid  aneu- 
risms, aneurisms  by  anastomosis,  those  large  tumors  com- 
posed of  cavernous  tissue  fed  by  large  arteries  and  emptying 
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themselves  into  dilated  veins,  and  traumatic  arterio-venous 
aneurisms. 

In  a  recent  paper  "  On  the  Value  of  Electrolysis  in  Angioma 
and  Goitre," 14  Dr.  John  Duncan,  of  Edinburgh,  writes:  "I 
have  no  hesitation  in  saying  that  the  only  justifiable  method 
of  treatment  for  cirsoid  aneurism  is  electrolysis.  Its  perfect 
safety  and  reliability  ought  to  determine  its  use,  even  though 
the  tumor  be  not  enlarged." 

In  the  case  of  a  cirsoid  aneurism  of  the  left  temporal  ar- 
tery operated  upon  by  the  author,  the  patient  was  made  to  lie 
upon  a  large  surface  electrode,  measuring  twelve  inches  by 
nine  (Fig.  7),  covering  the  greater  part  of  the  back  between 
the  shoulders.  This  electrode  was  attached  to  the  negative 
pole  of  a  Stohrer's  battery.  The  patient  was  placed  under 
the  influence  of  an  anaesthetic  and  four  insulated  needles  at- 
tached to  the  positive  pole  were  thrust  into  different  convolu- 
tions of  the  diseased  vessel.  The  uninsulated  part  of  the  nee- 
dles was  buried  in  the  arterv.     A  strong-  current  of  from  150 
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to  220  milliamperes  was  passed  for  fifteen  minutes.  The  nee- 
dles were  greatly  corroded,  and  on  one  occasion  the  destruc- 
tion of  the  metal  was  so  great  that  about  a  quarter  of  an  inch 
of  one  of  the  needles  was  left  in  the  aneurism.  The  operation 
was  repeated  three  times,  when  the  aneurism  was  found  to 
be  consolidated.  Some  of  the  large  trunks  forming-  the  aneu- 
rism had  been  previously  ligatured,  but  this  had  not  succeeded 
in  arresting  the  pulsation. 

Electrolysis  can  also  be  used  for  the  occlusion  of  varicose 
veins.  Needles  attached  to  the  positive  pole  only  should  be 
inserted,  because  the  clots  formed  by  them  are  firmer,  and 
embolism  less  likely  to  follow. 

Varicocele  may  also  be  treated  in  the  same  way.  The 
mode  of  procedure  in  both  cases  in  the  same  as  that  described 
for  the  treatment  of  aneurism. 


CHAPTER  III. 

NiBVI." 

One  of  the  most  frequent  applications  of  electricity  to  sur- 
gery is  in  the  treatment  of  nsevi.  Najvi  are  treated  in  many 
different  ways,  such  as  subcutaneous  ligature,  setons,  injec- 
tions of  perchloride  of  iroii,  caustics,  the  actual  cautery,  exci- 
sion, and  electrolysis.  Nearly  every  surgeon  has  his  own 
method,  which  he  prefers,  but  the  employment  of  electrolysis 
is  becoming  more  and  more  prevalent.  In  some  situations,  no 
doubt,  electrolysis  gives  the  best  results,  especially  where  it  is 
desirable  that  the  subsequent  scarring  shall  be  as  little  notice- 
able as  possible,  but  it  also  possesses  certain  other  advantages 
over  most  of  the  modes  of  treatment.  Except  in  very  vascu- 
lar naavi,  electrolysis  can  be  performed  without  causing  bleed- 
ing. The  action  of  the  current  can  be  better  and  more  easily 
localized  than  that  of  acids  or  caustic  alkalies,  because  the 
action  ceases  directly  the  current  is  broken,  and  no  caustic 
material  is  left  behind  to  consume  the  tissues  until  it  is  neu- 
tralized. The  cauterization  produced  by  electrolysis  is  only 
proportionate  to  the  strength  of  the  current,  and  is  in  conse- 
quence of  the  current.  Twenty-three  parts  of  nascent  sodium 
are  produced  at  the  negative  pole  for  every  sixty-five  parts  of 
zinc  consumed  in  the  battery;  and  sixteen  parts  of  oxygen  are 
produced  at  the  positive  pole.  The  sodium  at  once  forms 
caustic  soda  at  the  negative  pole,  which  combines  with  the 
tissues,  and  hydrogen  is  liberated.  The  oxygen  oxidizes  an 
amount  of  tissue  in  proportion  to  the  quantity  that  is  disen- 
gaged, therefore  the  caustic  effects  of  the  battery  can  be  lim- 
ited at  will,  which  is  not  the  case  with  more  or  less  fluid 
chemical  caustics.  Electrolysis  is  not  so  prone  to  cause  con- 
stitutional disturbance  as  the  seton  and  ligature,  and  it  is  less 
painful,  the  pain  ceasing  immediately  the  current  is  broken. 
This  is  a  most  remarkable  fact,  and  is  no  doubt  due  to  the 
destruction  of  the  ends  of  the  nerves,  which  is  not  the  case 
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when  a  naevus  is  excised.  This  freedom  from  after-pain  would 
alone  recommend  the  operation  by  electrolysis  to  mothers  who 
have  to  nurse  their  children  afterward;  and  as  a  rule  less 
scarring-  is  left  after  the  use  of  electricity  than  after  any  other 
method,  but  the  treatment  by  electrolysis  is  more  tedious,  re- 
quires more  skill,  and  is  more  expensive  to  the  operator;  there- 
fore, in  parts  where  a  scar  is  of  very  little  importance,  abla- 
tion may  be  performed,  and  is  much  more  expeditious  and  less 
troublesome  to  the  surgeon,  though  causing  more  after-pain 
to  the  patient. 

Na?vi  maybe  divided  into  three  classes:  Cutaneous,  sub- 
cutaneous, and  mixed.  Some  will  remain  stationary  or  may 
disappear  spontaneously,  while  others  have  a  tendency  to  grow. 
John  Duncan,  of  Edinburgh,  recommends  that  naevi  the  size 
of  a  pin's  head  on  the  face  should  be  destroyed,  as  they  are 
very  persistent,  and  will  sometimes  grow.  When  small  they 
can  be  removed  with  the  least  appreciable  amount  of  pain, 
and  in  about  the  space  of  half  a  minute,  leaving  no  mark. 
Those  larger  nasvi,  which  persist  after  puberty,  are  not  likely 
to  disappear  spontaneously.  Every  growing  nasvus  should  be 
attacked  at  once,  as  the  difficulty  of  dealing"  with  them  in- 
creases with  their  size.  It  is  only  possible  to  destroy  neevi  by 
galvano-cautery  or  electrolysis  without  leaving  a  scar  when 
the}'  are  entirely  subcutaneous.  When  this  is  the  case  the 
naevoid  tissue  can  be  coagulated,  and  gradually  absorbed  and 
obliterated  without  injury  to  the  superficial  skin.  Subcutane- 
ous nasvi  of  the  cheek  or  lips,  and  in  other  favorable  situations, 
can  be  attacked  through  the  mucous  membrane  from  the  in- 
side. Naavi  of  the  mixed  varity,  cutaneous  naevi,  and  port-wine 
stains  cannot  be  removed  without  leaving  some  scar,  for  the 
discolored  and  diseased  skin  has  to  be  destroyed. 

Needles  may  be  made  of  steel,  platinum,  or  gold,  but  it 
must  be  remembered  that  when  attached  to  the  positive  pole 
the  metal  itself  is  also  decomposed.  This  may  be  an  advan- 
tage in  very  vascular  naevi  if  steel  needles  are  used,  for  a 
chloride  of  iron  is  formed  which  assists  in  the  coagulating 
process.  Gold  needles  used  under  these  circumstances  only 
become  permanently  discolored ;  it  is  best,  therefore,  to  reserve 
them  for  use  with  the  negative  pole.  Platinum  of  all  metals 
is  the  least  affected  by  electricity,  and  needles  made  of  this 
metal  are  therefore  most  usually  employed.     The  action  of  the 
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current  appears  to  extend  for  a  greater  distance  around  plat- 
inum needles,  and  they  do  not  become  so  tightly  fixed  in  the 
tissues  as  the  steel  needles  do.     Steel  takes  the  best  point,  and 


Fig.  8. 


the  needles  made  of  this  metal  are  very  frequently  spear- 
shaped  (Fig.  8).     The  trocar-pointed  needle  is  the  easiest  to 


Fig.  9  a. 


Fig.  9  b. 


insert,  and  is  usually  the  shape  in  which  the  gold  needles  are 
made.  Of  all  three  metals  platinum  takes  the  worst  point, 
and  these  needles  are  usually  made  with  a  sharp  rounded 
point,  like  a  pin  (Fig.  9  a). 


Electrolysis  in  Surgery. 


833 


Dr.  Althaus  has  suggested  the  use  of  several  fine  gilt  nee- 
dles fixed  together  like  the  prongs  of  a  fork  (Fig.  10,  No.  3),  and 
these  are  sometimes  employed;  hut  most  frequently  separate 
needles  are  used.     If  more  than  one  arc  used  with  either  pole, 


they  are  attached  to  it  hy  a  serres-fines  conductor  (Fig.  10 
Nos.  11,  13,  etc.),  which  is  a  rheophore  containing  several 
strands  of  wire,  united  at  the  battery  end,  hut  divided  usu- 
ally into  six  tails  at  the  other  end,  to  which  the  needles  are 
attached  hy  small  clamps  or  wire  holders  (Figs.  11  and  12). 
The  needles  are  bare  at  the  end  connected  to  the  rheophore, 
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but  insulated  in  their  stems  up  to  within  a  variable  distance 
of  their  points.  When  a  nsevus  has  to  be  treated,,  needles  are 
chosen  with  uninsulated  points  of  a  length  to  correspond  with 
its  size.  The  uninsulated  ends  must  be  completely  buried  in 
the  naevus,  especially  with  the  subcutaneous  variety,  other- 
wise the  skin  will  be  destroyed  around  the  point  of  entrance 
of  each  needle.  Different  materials  are  used  for  insulation, 
such  as  shellac,  gum  elastic,  and  vulcanite.  An  operator  can 
coat  his  own  needles  with  shellac,  but  it  very  quickly  comes 
off.  The  number  of  needles  to  be  used,  and  the  pole  to  which 
they  should  be  attached,  depend  upon  the  size  and  situation 
of  the  noevus.  As  a  rule,  platinum  needles  should  be  used 
with  the  positive  pole,  except  in  the  case  of  very  vascular  naevi 
before  alluded  to;  but  it  does  not  matter  of  what  material 
the  needles  are  made  when  used  with  the  negative  pole;  g'old 
needles  are  often  employed   to  distinguish  them  from  those 


Fig.  11.  Fig.  12. 

which  have  been  made  positive.  If  the  mevus  is  situated  on 
a  conspicuous  part  of  the  body,  such  as  the  face,  where  the 
smallest  possible  amount  of  scarring  is  desirable,  it  is  best  to 
use  platinum  needles  attached  only  to  the  positive  pole.  A 
moistened  sponge  or  carbon  electrode  covered  with  chamois 
leather,  or  a  moistened  pad  attached  to  the  negative  pole,  is 
applied  to  some  indifferent  part  of  the  body,  such  as  the  back, 
arm,  or  leg,  and  a  current  is  passed  of  about  seventy  mil- 
liamperes  for  the  space  of  ten  minutes.  At  about  the  end  of 
five  minutes,  if  the  needles  have  not  been  inserted  very  deeply, 
the  tissues  around  them  become  blackened,  and  the  needles  may 
be  moved  and  pushed  into  another  part  of  the  growth.  It  is 
often  possible  to  use  the  same  place  of  entrance  by  pushing 
the  needle  in  another  direction.  This  is  often  desirable,  as  it 
is  sometimes  impossible  to  prevent  some  mark  remaining-  at 
the  point  of  entrance  of  the  needles.  When  large  mixed  ncevi 
are  to  be  treated,  on  parts  of  the  body  where  scarring  is  not 
of  so  much  consequence,  needles  may  be  used  attached  to  the 
negative  or  both  poles.     The  action  is  then  very  greatly  in- 
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creased  in  rapidity.  A  current  strength  of  100  milliamperes 
may  be  used,  and  the  position  of  the  needles  frequently 
changed.  A  small  mwus  may  he  destroyed  with  needles  at- 
tached to  both  poles  in  two,  three,  or  five  minutes,  according 
to  its  size.  If  the  current  strength  is  increased  to  200  mil- 
liamperes, great  heat  is  evolved  from  the  rapid  chemical  de- 
composition that  takes  place,  and  if  the  negative  needles  be 
kept  too  long  in  the  same  spot  a  slough  is  produced.  The 
effects  are  not  due  to  the  development  of  heat,  but  to  chemi- 
cal decomposition.  If  the  needles  are  moved  at  the  proper 
time,  a  dry  blackened  surface  is  present  where  the  positive 
needles  have  been  used,  and  an  emphysematous  discolored 
swelling  at  the  negative  needles,  with  the  surrounding  skin 
greatly  congested.  If  a  needle  slips  out,  some  bleeding  may 
sometimes  occur.  This  may  usually  be  arrested  by  inserting 
the  needle  again,  and  increasing  the  strength  of  the  current ; 
the  negative  pole  appears  to  be  as  efficacious  for  this  purpose 
as  the  positive.  The  growth  of  a  nsevus  may  often  be  more 
thoroughly  arrested  by  passing  the  needles  into  some  of  the 
larger  vessels  or  blood  spaces,  but  of  course  the  liability  to 
hemorrhage  is  increased.  A  small  compress  of  lint  may  be 
placed  over  the  point  of  the  needle  as  it  is  withdrawn,  and  kept 
pressed  to  the  puncture  by  another  compress  and  bandage, 
until  all  likelihood  of  bleeding  has  ceased.  The  circulation 
through  a  nsevus  is  often  thus  materially  obstructed  and  its 
vitality  impaired.  Needles  attached  to  the  positive  pole  some- 
times stick,  and  are  with  difficulty  removed,  so  that  on  with- 
drawal bleeding  takes  place,  but  if  the  needles  are  previously 
loosened  by  twisting  them  round,  and  then  quietly  and  slowly 
removed,  this  chance  of  hemorrhage  is  reduced  unless  the 
tumor  is  very  vascular. 

The  electrolysis  of  a  naevus  should  be  stopped  when  every 
bright  red  or  morbid  part  has  changed  color.  It  maybe  that 
some  few  vessels  escape  destruction,  and  after  the  greater 
part  of  the  destroyed  surface  has  healed  these  veins  may  re- 
commence growing,  and  require  another  operation.  No  un- 
toward circumstances  as  a  rule  accompany  the  electrolysis  of 
naevi,  except  perhaps  the  destruction  of  more  tissue  than  is 
necessary  by  the  current  being  used  too  strong  or  for  too  long 
a  time.  It  is  very  difficult  to  estimate  the  amount  of  action 
necessary,  so  that  the  blood  in  the  vessels  may  be  obst  ructed, 
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and  the  viability  of  the  naevus  destroyed,  and  that  the  whole 
mass  may  not  slough.  It  is  wonderful  how  nature  will  repair 
parts  that  appear  to  have  been  thoroughly  destroyed.  Often, 
if  the  first  scab  is  knocked  off  too  soon,  a  deep  excavated  sore 
will  be  seen,  which  sometimes  greatly  alarms  the  child's  pa- 
rents. I  have  seen  the  scalp  destroyed  to  the  bone  over  an 
area  the  size  of  a  sixpence,  and  yet  for  it  to  fill  up  and  skin 
over,  so  that  a  very  small  visible  scar  was  left.  The  whole 
septum  or  tip  of  the  nose  has  appeared  sometimes  to  be  de- 
stroyed, but  nature  has  replaced  them  accurately.  The  tip  of 
the  nose  is  a  very  common  place  for  a  na?vus  to  occur,  and  it 
is  difficult  to  treat.  It  is  better  to  do  too  little  than  too  much. 
The  operation  can  be  repeated,  but  a  part  may  be  destroyed 
beyond  repair.  Often,  after  part  of  a  na?vus  has  been  de- 
stroyed, other  vessels  which  have  escaped  may  become  stran- 
gled and  obliterated  \>y  the  contraction  which  takes  place  dur- 
ing the  process  of  healing'. 

An  anaesthetic  is  necessary  for  a  naevus  of  any  size,  for  the 
operation  while  it  lasts  is  acutely  painful,  and  is  sometimes 
prolonged  for  eight  or  ten  minutes.  Alarming  pallor  may 
occur  during  the  electrolysis  of  naevi  on  the  head.  This  is 
much  aggravated  when  the  child  is  under  the  influence  of 
chloroform.  Therefore  the  current  has  to  be  put  on  very 
gradually.  This  collapse  and  faintness  is  produced  directly 
the  circuit  is  completed,  and  is  possibly  due  to  the  patient  not 
being  sufficiently  under  the  influence  of  the  anaesthetic,  and 
therefore  suffers  from  shock ;  but  I  should  not  advocate,  in 
view  of  this  theory  being  probably  correct,  that  a  patient 
should  be  profoundly  anaesthetized,  for  if  the  current  still  pro- 
duced its  characteristic  effect  under  these  circumstances,  the 
result  might  be  fatal.  It  is  best  to  increase  the  strength  of 
the  current  gradually,  and  at  the  same  time,  as  prudence  dic- 
tates, to  push  the  anaesthetic.  The  younger  the  infant  the 
more  grave  the  sj^mptoms.  The  pulse  can  be  felt  immediately 
as  influenced,  and  sometimes  becomes  almost  imperceptible. 
The  breath,  which  before  the  circuit  is  closed  was  normal,  be- 
comes crowing  and  shallow,  showing  that  the  pneumogastric, 
and  especially  its  recurrent  laryngeal  branch,  is  profoundly 
affected.  A  very  favorite  place  for  naevi  is  at  the  vertex,  just 
over  the  anterior  fontanelle.  The  current  is  therefore  passed 
direct  through  the  brain.     When  a  naevus  is  in  that  situation, 
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it  is  also  essential  not  to  get  suppuration,  on  account  of  the  un- 
derlying- meninges;  therefore,  it  is  always  preferable  to  use 
needles  attached  only  to  the  positive  pole.  This  greatly  pro- 
longs the  operation,  and  often  necessitates  a  second,  and  even 
a  third,  application  of  the  electricity,  which  also  increases  the 
risk.  A  naivus,  therefore,  over  the  anterior  fontanelle  is  not 
trated  by  electrolysis  without  some  danger.  The  same  may 
be  said  of  any  other  form  of  treatment  that  may  be  adopted. 

With  large  nsevi  the  operation  by  electrolysis  is  extremely 
tedious  and  troublesome,  but  with  perseverance  and  patience 
the  largest  and  worst  may  in  time  be  cured,  with  more  or  less 
resulting  scar,  according  to  the  skill  of  the  operator.  For 
some  pendulous  nsevi,  or  for  certain  parts  of  nsevi,  galvano- 
cautery  is  sometimes  preferable  to  electrolysis.  The  number 
of  times  it  is  necessary  to  operate  depends  upon  the  size  of  the 
nsevus,  and  the  effect  produced  by  each  operation.  A  month 
or  six  weeks  may  intervene  between  one  application  of  the 
current  and  the  next,  except  in  the  case  of  very  large  nsevi,  in 
which  a  distant  part  may  be  attacked  after  the  lapse  of  a  fort- 
night, so  as  to  let  the  part  first  operated  upon  continue  the 
process  of  healing  undisturbed. 

Nsevi  situated  on  the  dorsum  of  the  tongue  can  best  be  re- 
moved by  galvano-cautery.  One  or  two  curved  needles  are 
thrust  through  the  base  of  the  nsevus  so  that  their  ends  ex- 
trude on  either  side  of  the  growth.  The  platinum  wire  of  the 
galvano-cautery  instrument  is  placed  beneath  the  ends  of  the 
needles  and  so  as  to  include  the  whole  growth,  and,  when  raised 
to  a  dull  red  heat,  is  gradually  drawn  through  the  tissue  of 
the  tongue  just  beneath  the  growth  and  the  transfixing  nee- 
dles so  as  to  remove  them  both  together.  A  seared  dry  sur- 
face is  left  on  the  tongue,  which  does  not  bleed  if  the  operation 
has  not  been  performed  too  rapidly;  and  this  burnt  surface 
gradually  heals. 

Port-wine  stains  and  superficial  moles  can  also  be  treated 
by  destroying  a  small  portion  of  them  at  a  time,  when  the 
mark  is  not  small  enough  for  the  whole  to  be  attacked  at  one 
sitting.  Some  port-wine  stains  have  little  nodular  excrescen- 
ces upon  them  which  can  be  previously  removed  by  the  gal- 
vano-cautery. I  have  thus  removed  two  or  three  little  prom- 
inent points  on  a  port-wine  stain  at  the  same  sitting.  When 
healed,  these  spots  are  covered  by  small  islets  of  healtlnr  skin. 
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For  the  flat  part  of  the  port-wine  stain  or  mole  I  use  elec- 
trodes suggested  to  me  by  Mr.  R.  W.  Parker,  Surgeon  to  the 
Grosvenor  Hospital  for  Women  and  Children.  They  consist  of 
metal  plates  of  various  sizes,  covered  with  platinum  foil.  The 
different  sizes  are  used  so  as  to  fit  on  to  different  portions  of 
the  undestroyed  discolored  skin  (Fig.  14).  No  part  of  the 
metal  plate  is  allowed  to  touch  healthy  skin.  They  are  used 
with  the  negative  pole  of  the  battery,  a  pad  attached  to  the 
opposite  pole  being  placed  on  some  indifferent  part  of  the 
body.  The  surface  of  the  port-wine  stain  beneath  the  metal 
plate  is  moistened  with  salt  water,  and  a  current  of  about  forty 
to  fifty  milliamperes  allowed  to  pass  until  the  skin  is  destroyed 
to  a  sufficient  depth.  The  patient  must  be  under  chloroform. 
A  frothy,  slimy  debris  soon  collects  under  the  metal  plate,  and 
if  attention  is  not  paid  to  the  electrode  it  is  likely  to  slip  off 
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the  part  being  operated  upon,  and  more  or  less  destroy  neigh- 
boring skin.  The  part  of  the  stain  that  has  been  destroyed 
subsequently  becomes  a  dry  scab,  and  comes  off,  leaving  be- 
neath it  a  layer  of  more  or  less  healthy  skin.  The  process  can 
then  be  repeated,  usually  after  an  interval  of  two  or  three 
weeks,  on  a  fresh  part  of  the  stain.  I  have  treated  hairy  moles 
in  this  way,  and  when  the  skin  has  been  destroyed  to  the 
depth  of  the  follicles  from  which  the  hairs  grow,  all  the  hairs 
will  come  out  with  the  greatest  ease.  If,  after  the  scab  has 
separated,  a  few  hairs  still  remain,  they  can  be  removed  by 
the  process  about  to  be  described. 

The  Removal  of  Superfluous  Hair. 

The  removal  of  superfluous  hair  from  the  face,  and  some- 
times from  other  parts,  or  of  little  hairy  warts,  and  other  dis- 
figuring marks,  is  often  of  the  greatest  importance  to  ladies. 
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Many  are  the  nostrums  that  have  been  sold  for  the  purpose 
of  effecting  this  desirable  object,  and  much  time  has  been  fruit- 
lessly wasted,  sometimes  every  day,  in  removing-  by  the  twee- 
zers these  obstinate  and  ever-returning1  hairs;  each  time  they 
grow  again  stiffer  and  longer  than  before.  The  only  effectual 
way  of  permanently  removing  these  hairs  and  marks  is  by 
electrolysis.16  It  is  best  that  the  patient  should  be  lying  down 
in  a  good  light.  A  pad  soaked  in  salt  water,  and  connected 
with  the  positive  pole  of  a  battery,  is  placed  beneath  the  collar. 
En  eh  hair  as  it  is  to  be  extracted  is  seized  by  a  depilatory  for- 
ceps, and  a  needle,  usually  made  of  platinum  (Fig.  15),  mounted 
on  a  suitable  handle,  is  thrust  down  in  the  follicle  beside  the 
hair,  as  far  as  the  papilla  from  which  the  hair  grows.  The 
depth  of  the  follicle  depends  upon  the  hair,  and  is  deeper  for 
large  hairs  than  for  small  ones.  It  will  be  found  generally 
necessary  to  insert  the  needle  from  one-sixteenth  to  an  eighth 
of  an  inch.  The  circuit  is  then  closed;  this  can  best  be  done 
by  an  arrangement  on  the  handle  holding  the  needle  (Fig.  17), 
and  a  current  of  about  five  milliamperes  is  passed  for  twenty 
or  thirty  seconds.  The  hair  all  the  time  is  held  just  tight  by 
the  forceps.  When  the  papilla  is  dissolved  away  the  hair  will 
slowly  slip  out  without  any  extra  force  being  used.  The  ex- 
act time  occupied  by  the  process  depends  upon  whether  the 
needle  is  close  to  the  papilla  or  not.  During  the  time  the  cur- 
rent is  passing,  a  small  amount  of  froth  is  seen  to  rise  up  by 
the  side  of  the  hair.  A  slight  bump,  like  a  flea-bite,  remains 
at  the  spot  from  which  the  hair  has  been  removed  for  about 
two  hours,  and  sometimes  a  little  speck  will  remain  for  a  week 
or  ten  days;  this  then  falls  off,  and  no  mark  remains.  It  is 
best  only  to  remove  the  longest  and  darkest  hairs,  and  those 
choson  should  not  be  too  close  together.  About  twenty  or 
thirty  hairs  are  sufficient  to  remove  from  a  lady's  face  at 
each  sitting.  The  operation  may  be  repeated  at  the  end  of 
every  ten  days  or  a  fortnight  until  all  the  hairs  have  been  re- 
moved that  cause  disfigurement.  The  number  of  times  that 
it  is  necessary  to  perform  the  operation  depends  upon  the 
abundance  of  the  growth.  No  anaesthetic  is  required,  as  the 
process  is  not  a  very  painful  one.  A  slight  twinge  is  experi- 
enced at  the  removal  of  each  hair,  such  as  would  be  caused  by 
a  spark  from  the  fire  alighting  on  the  skin.  With  the  great- 
est amount  of  care  it  will  be  found  that  one  or  two  hairs  es- 
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cape  total  destruction,  and  maj^  return;  but  these  can  be 
removed  on  a  subsequent  occasion.  It  is  said  that  the  sensi- 
tiveness of  the  skin  may  be  reduced  by  painting-  it  over  with 
a  five-per-cent  solution  of  cocaine.  I  have  never  really  found 
this  necessary.     I  have  operated  on  a  large  number  of  ladies, 


Fig.  15. 


Fig.  16. 


Fig.  17. 


Fig  18. 


and  none  of  them  have  complained  of  the  pain  being  more 
than  trifling.     It  ceases  immediately  each  hair  is  removed. 

The  operation  is  sometimes  required  in  men  to  remove  the 
hair  that  occasionally  grows  on  the  bridge  of  the  nose,  or 
there  may  be  a  bushy  growth  between  the  eyebrows,  with 
hairs  of  such  a  length  as  to  occasionally  get  into  the  line  of 
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sight.  In-growing  eyelashes  (trichiasis)  can  also  be  effectual  1  y 
removed  by  this  method. 

A  wart,  or  a  small  hairy  tuft  or  mole,  having-  a  dozen  or 
sixteen  hairs,  can  be  removed  at  one  sitting". 

Keloid  scars  after  the  healing  of  suppurated  strumous 
glands  or  cicatricial  tissue  about  the  junction  of  healed  wounds 
following  the  removal  of  the  breast,  etc.,  have  been  removed 
by  electrolysis.  A  needle  connected  with  the  negative  pole 
has  been  thrust  into  the  nodular  mass  and  a  current  of  about 
50  to  TO  milliamperes  allowed  to  flow  for  two  or  three  minutes 
or  until  the  hardened  mass  has  softened  down.  Several  of 
these  keloid  masses,  or  as  many  as  exist,  can  be  attacked  on 
the  same  day. 

Small  tumors  and  growths  can  be  treated  in  the  same  way. 
More  than  one  needle  may  be  required,  according  to  the  size 
of  the  tumor.  When  several  needles  are  used,  they  are  thrust 
into  the  base  of  the  tumor  in  a  radiate  form.  Where  the 
sloughing  out  of  the  tumor  is  not  objectionable,  some  of  the 
needles  may  be  attached  to  either  pole.  In  the  case  of  a  small 
tumor,  for  instance,  on  the  upper  lip,  where  as  little  disfigure- 
ment as  possible  is  desired,  needles  should  be  used  attached 
only  to  the  positive  pole.  When  this  is  the  case,  the  operation 
will  take  a  much  longer  time.  The  current  should  be  arrested 
when  an  obvious  change  has  taken  place  in  the  tumor.  An 
anaesthetic  in  these  cases  would  always  be  necessary. 

Sebaceous  cysts  of  the  head  and  cystic  tumors  of  the  eyelid 
may  be  attacked  in  this  way. 

Lnipoid  ulcerations  of  the  face,  and  serpiginous  ulcerations 
on  the  hand  or  other  parts,  may  be  destroyed  by  electroh-sis 
and  a  healthy  base  to  the  sore  produced  which  will  ultimately 
heal. 


CHAPTER    IV. 

STRICTURES. 

The  same  electrical  action  has  been  used  in  the  treatment 
of  abnormally  narrowed  and  strictured  passages  of  the  body, 
such  as  stricture  of  the  urethra,  rectum,  and  oesophagus,  ste- 
nosis of  the  os  uteri,  obstruction  of  the  lachrymal  canals  and 
of  the  Eustachian  tube. 

Stricture  of  the  Urethra. 

In  1839  Crussel  began  his  investigations  on  the  use  of  elec- 
trolysis in  surgery  and  appears  to  have  been  the  first  who 


Fig.  19.— Case  of  Urethral  Electrodes. 

suggested  its  use  in  the  treatment  of  stricture  of  the  urethra. 
The  method  was  revived  in  1867  by  Mallez  and  Tripier  in 
Paris,  and  about  the  same  time  by  Althaus  in  this  country. 
During  the  last  decade  it  has  been  developed  and  improved  by 
Dr.  Robert  Newman,  of  New  York,  to  such  an  extent  that  it 
has  now  become  one  of  the  recognized  modes  of  treatment  of 
stricture. 

Soon  after  my  appointment  to  the  Electrical  Department 
at   St.    Bartholomew's  Hospital   in  1882,  my  attention  was 
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called  by  Dr.  Shelly,  of  Hertford,  to  the  success  achieved  in 
America  by  this  mode  of  treatment.  I  then  had  electrodes 
made  for  the  purpose  of  carrying  out  the  treatment,  but  had 
no  patients  to  try  them  on  until  I  obtained  the  assistance  of 
Mr.  Bruce  Clarke  in  the  autumn  of  1885.  Since  then  we  have 
had  numerous  cases  which  have  established  beyond  a  doubt 
that  electrolysis  is  one  of  the  most  efficient  and  satisfactory 
modes  of  treating1  stricture  of  the  urethra. 

In  the  treatment  of  stricture  of  the  urethra  by  electrolysis 17 
the  best  form  of  electrode  is  a  catheter-shaped  gum-elastic 
bougie,  having  an  olivary-shaped  metal  end  (see  Fig.  20,  b) 
connected  by  a  copper  wire  (seen  at  c)  with  a  Brodie's  handle, 
on  which  is  a  binding  screw  (a).     A  common  stem  has  been 


made  so  as  to  carry  different-sized  olivary  ends,  as  seen  in  the 
diagram.  These  electrodes,  consisting  of  an  insulated  copper 
wire,  are  as  flexible  as  ordinary  gum-elastic  catheters,  and  can 
be  bent  to  any  curve  that  will  suit  the  operator;  but  a  set  of 
firm  electrodes  are  also  made,  which  can  be  directed  as  accu- 
rately as  a  silver  catheter;  these  latter  are  pictured  in  the  bot- 
tom figure  of  the  diagram.  The  olivary  ends  in  all  these 
electrodes  are  nickel-plated,  there  is  no  necessity  to  employ 
platinum,  as  they  are  always  used  attached  to  the  negative 
pole  of  the  battery,  and  therefore  not  affected  by  the  current. 
In  one  or  two  cases  so  little  sensation  was  produced  in  the 
patient  by  the  passage  of  the  current  that  it  was  difficult  for 
him  to  believe  that  anty  decomposition  of  his  stricture  was 
taking  place.  The  current  was  therefore  once  or  twice  re- 
V— 54 
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versed,  by  means  of  a  commutator,  with  the  result  of  imme- 
diately removing  the  plating"  from  the  electrodes.  The  shock 
of  making  and  breaking  the  current  soon  satisfied  the  patient 
that  some  uncommon  force  was  present  in  his  urethra. 

An  electrode  attached  to  the  positive  pole  is  placed  under 
the  patient's  back,  or  on  some  other  indifferent  part  of  the 
body.  The  best  electrode  for  the  purpose  is  one  made  of  tin, 
on  to  which  is  stitched  some  amadou  or  house  flannel,  for  the 
purpose  of  retaining  moisture  (Fig.  21).  This  pad  is  moistened 
in  salt  and  water,  and  then  placed  in  a  cover,  one  side  of  which 
is  made  of  waterproof,  so  as  to  protect  the  bed-clothes  or 
couch.     It  is  best  to  have  the  patient  lying  on  his  back. 

The  position  of  the  stricture  is  first  ascertained  by  the  pas- 
sage of  an  ordinal  bougie,  on  which  a  mark  is  placed  to  show 


Fig.  21. 

the  distance  from  the  meatus.  A  similar  mark  may  be  made 
on  the  electrode  it  is  intended  to  use,  so  as  to  make  certain 
when  the  metal  end  is  in  contact  with  the  stricture.  An  elec- 
trode is  used  which  is  one  size  larger  than  the  calibre  of  the 
stricture  will  admit.  If  no  instrument  can  be  made  to  pass 
the  stricture,  then  it  is  best  to  use  an  electrode  of  about  No.  5 
or  6  English  scale.  In  these  cases  two  or  three  applications 
of  the  current  may  be  necessary  before  the  electrode  will  pass 
the  stricture.  The  most  rapidly  successful  cases  are  of  course 
those  which  could  be  treated  by  ordinary  dilatation.  It  is 
perhaps  an  unfairly  severe  trial  of  the  method  to  select  only 
those  cases  which  resist  all  other  forms  of  treatment.  They 
are  also  of  course  the  most  difficult  to  treat  by  electrolysis. 
When  the  electrode  it  is  intended  to  use  is  in  position  against 
the  stricture,  it  is  attached  to  the  negative  pole  of  the  battery 


Electrolysis  in  Surgery.  845 

by  a  wire  from  the  screw  (a)  on  the  handle.  The  circuit  is 
1  hen  closed  and  the  strength  of  the  current  gradually  increased 
to  five  or  six  milliamperes.  A  current  of  greater  strength 
will  produce  pain.  To  ascertain  the  strength  of  the  current  it 
is  necessary  to  include  a  galvanometer  in  the  circuit,  either  be- 
tween the  negative  pole  and  the  bougie  electrode  or  between 
the  positive  pole  and  the  pad  on  the  back.  Sufficient  accuracy 
cannot  be  attained  by  simply  considering  the  number  of  cells 
employed,  as  cells  vary  in  strength  according  to  their  compo- 
sition and  the  length  of  time  they  have  been  in  use.  No 
anaesthetic  is  required;  in  fact,  it  is  an  advantage  that  the 
patient  should  be  conscious,  so  that  he  can  say  if  the  current 
appears  to  be  too  strong'.  The  electrode  is  kept  gently  pressed 
against  the  stricture,  no  force  is  to  be  used,  but  the  electricity 
allowed  to  do  the  work.  If  the  electrode  is  forced  through  the 
stricture  the  operation  amounts  to  little  more  than  ordinary 
rapid  dilatation.  The  attention  must  be  kept  continually  on 
the  electrode  so  as  to  guide  it  in  the  right  direction,  otherwise 
a  false  passage  may  be  dissolved  into  the  side  of  the  urethra. 
Immediately  the  electrode  passes  the  stricture  the  current 
should  be  turned  off  and  the  bougie  withdrawn.  The  time 
occupied  in  dissolving  the  stricture  varies  according  to  its 
densitj^  and  length,  but  is  usually  from  ten  to  five-and-twenty 
minutes.  If  the  electrode  has  not  passed  the  stricture  before 
the  expiration  of  twenty-five  minutes,  it  is  best  to  turn  the 
current  off  and  continue  the  treatment  at  some  later  period. 
Even  if  the  electrode  has  not  passed,  great  benefit  is  often  de- 
rived from  the  use  of  the  current;  the  difficulty  in  passing-  the 
water  is  relieved  and  the  size  of  the  stream  enlarged.  When 
the  electrode  is  withdrawn  the  patient  is  left  undisturbed  for  a 
week  or  ten  days,  sometimes  for  a  fortnight.  It  is  then  found 
that  a  bougie  larger  than  the  electrode  which  passed  on  the 
last  occasion  will  now  pass  the  stricture.  If  the  French  scale 
is  used,  two  sizes  larger  will  often  be  found  to  pass;  taking 
the  English  scale,  about  one  size  larger  can  be  used  each  time. 
The  operation  is  then  repeated  with  the  larger-sized  electrode. 
The  number  of  times  it  is  necessary  to  perform  the  operation 
depends  greatly  on  the  calibre  of  the  stricture  when  the  treat- 
ment was  commenced.  The  great  success  achieved  by  Dr. 
Newman,  of  New  York,  is  mainly  due  to  the  employment  of 
weak  currents  and  the  frequent  repetition  of  the  operation. 
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There  is  no  comparison  between  the  treatment  of  stricture  of 
the  urethra  by  the  ordinary  methods  and  its  treatment  by 
electrolysis.  Should  the  permanency  of  the  good  results  prove 
to  be  as  a  rule  not  so  great  as  those  recorded,  still  the  calibre 
of  the  stricture  remains  enlarged  for  a  longer  space  of  time 
than  after  any  other  form  of  treatment. 

In  the  "New  England  Medical  Monthly"  for  December 
last  an  editorial  article  was  published  under  the  heading 
"  What  is  the  Present  Status  of  Electrolysis  in  the  Treatment 
of  Urethral  Stricture  ?  "  The  article  says :  "  Not  long  ago  phy- 
sicians and  surgeons  of  repute  flouted  the  treatment  of  ure- 
thral strictures  by  electrolysis.  Now  it  is  so  generally  and 
successfully  practised  that  scarcely  any  one  opposes  it. 

"  This  change  of  opinion  is  undoubtedry  due,  first,  to  the 
better  understanding  of  the  electrolytic  treatment  as  distin- 
guished from  the  *'  galvano-caustique ' ;  secondly,  to  the  suc- 
cessful treatment,  without  relapse,  of  a  large  number  of  cases 
(fully  reported)  by  many  physicians  of  high  repute. 

"  It  is  undeniable  that  the  method  now  adopted  was  first 
grasped  and  put  forward  by  Dr.  Robert  Newman,  of  New 
York,  who,  despite  the  misrepresentations  and  abuse  of  the 
ignorant,  has  zealously  labored  for  eighteen  years  to  perfect 
the  instruments  used  and  the  technique  of  the  operation,  until 
by  extraordinary  success  the  most  sceptical  are  convinced. 

"  Experiments  in  the  treatment  of  stricture  with  electricity 
have  been  made  since  1847,  and  until  1872  without  any  method, 
except  such  as  destroj^ed  tissues  by  too  strong  currents. 
Mallez  and  Tripier  called  their  method  *  galvano-caustique/ 
showing  that  they  used  a  current  with  caustic,  not  electroly- 
tic action,  and  therefore  they  naturally  failed. 

"The  present  method  is  electrolysis,  with  weak  currents 
applied  at  long  intervals,  resulting  in  galvano-chemical  ab- 
sorption, known  and  recognized  as  Newman's  method.  New- 
man not  only  introduced  and  perfected  the  electrolytic  method, 
but  also  invented  and  perfected  instruments  for  use  in  the 
operations,  so  that  failure  in  the  operation  is  hardly  possible. 

"  In  England  eminent  surgeons  so  fully  comprehend  and 
acknowledge  the  great  value  of  this  method,  that  it  is  taught 
at  the  medical  schools  as  one  of  the  ways  of  treatment  of  ure- 
thral strictures.  In  St.  Bartholomew's  Hospital  an  addi- 
tional department  has  been  established  for  treatment  in  this 
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way  [the  Electrical  Department  at  St.  Bartholomew's  has  no1 
been  established  solely  for  the  treatment  of  strictures. — W. 
E.  S.],  and  many  successful  cases  have  been  reported  by  Dr. 
W.  E.  Steavenson  and  Mr.  W.  Bruce  Clarke. 

"The  appended  bibliography  of  articles,  reports,  and  lec- 
tures which  have  been  published,  will  prove  of  value  to  the 
student  and  practitioner  who  is  interested  in  this  subject — 
and  who  is  not  ?13 

Stricture  of  the  Rectum. 

Stricture  of  the  rectum  can,  like  all  other  strictures,  be 
treated  by  electricity.  The  amount  of  success  achieved  by  this 
means  depends  upon  the  nature  of  the  obstruction.  In  some 
cases  cure  can  be  effected,  in  others  relief  only  can  be  obtained; 


Fig.  22. 

but  in  these  latter  cases,  where  the  stricture  is  due  to  cancer, 
life  can  be  prolonged  for  a  variable  period,  and  made  more  en- 
durable by  the  relief  of  pain;  and  that  last  and  terrible  expe- 
dient of  colotomy  can  be  postponed  and  perhaps  dispensed 
with  altogether. 

The  steps  of  the  operation  for  the  electrolysis  of  stricture 
of  the  rectum  are  as  follows : 19 — A  galvanic  battery  of  from 
20  to  30  cells  is  required.  The  number  of  cells  to  be  employed 
depends  upon  the  composition  of  the  battery,  and  the  length 
of  time  it  has  been  in  use.  The  current  strength  that  it  is 
most  advantageous  to  maintain  is  one  of  five  milliamperes, 
which  can  be  gauged  by  means  of  a  galvanometer.  A  pad 
moistened  in  salt  and  water  is  connected  \>y  a  conducting 
wire  with  the  positive  pole  of  the  battery,  and  placed  on  some 
indifferent  part  of  the  body,  and  a  specially-made  bougie  elec- 
trode (Fig.  22)  is  connected  with  the  negative  pole,  and  held 
against  the  stricture.     The  bou<rie  electrodes  are  made  in  sizes 
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corresponding  to  the  ordinary  rectal  bougies  (Fig.  23).  It  is 
first  necessary  to  ascertain,  by  means  of  an  ordinary  bougie, 
what  is  the  calibre  of  the  stricture.  An  electrode  bougie  of 
one  size  larger  is  then  taken  and  attached  to  the  battery  as 
already  described,  and  held  against  the  stricture  until  it  has 
dissolved  away  enough  to  enable  it  to  pass.  The  circuit  is 
then  broken  and  the  bougie  withdrawn.  The  patient  is  left 
ten  days  or  a  fortnight  before  any  further  examination  is 
made.  It  is  then  generally  discovered  that  a  rectal  bougie 
two  sizes  larger  than  the  one  originally  used  will  pass  the 
stricture.  An  electric  bougie  of  a  larger  size  is  then  again 
taken  and  the  operation  repeated.  The  number  of  times  that 
this  process  is  necessary,  depends  upon  the  size  of  the  stricture 
at  the  commencement.     If  on  each  occasion  the  electric  bougie 


Fig.  23. 

does  not  pass  in  about  twenty  minutes  or  half  an  hour,  it  is 
best  to  desist,  as  too  large  a  slough  may  be  produced  at  the 
seat  of  the  stricture;  but  after  these  apparent  failures,  it  will 
be  found,  at  the  end  of  ten  days  or  a  fortnight,  that  a  bougie 
one  size  larger  than  that  used  will  pass  the  stricture  easily. 

This  method  of  treatment  of  stricture  has  these  great  ad- 
vantages: The  patient  is  not  incapacitated  from  following 
his  ordinary  occupation,  provided  his  general  health  in  other 
respects  is  good  enough  for  him  to  be  about.  No  anaesthetic 
is  required;  the  pain  is  very  trifling,  and  the  strength  of  the 
current  is  regulated  to  a  great  extent  by  the  feelings  of  the 
patient.  It  is  therefore  necessary  that  he  should  be  conscious. 
There  is  usually  no  bleeding,  if  the  operation  be  properly  per- 
formed, and  no  necessity  for  any  antiseptic  precautions,  as 
the  procedure  itself  is  aseptic.  In  the  majority  of  cases  there 
is  no  contraction  or  return  of  the  stricture ;  but  if  due  to  can- 
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cer,  a  fresh  growth  of  diseased  tissue  is  very  likely  to  take 
place,  necessitating  a  recourse  to  the  treatment.  Successive 
applications  of  electricity  are  far  better  than  the  dernier  res- 
sort  of  colotomv,  and  may  keep  the  intestine  patent  as  long 
as  the  disease  allows  the  patient  to  live. 

Stricture  of  the  CEsophagus. 

Stricture  of  the  oesophagus  has  also  been  treated  by  elec- 
trolysis with  success.  A  long  flexible  electrode,  like  an  ordi- 
nary oesophageal  bougie,  is  required,  to  which  can  be  attached 
olivary  metal  ends  of  various  sizes  as  in  the  case  of  some  of 
the  electrodes  used  for  stricture  of  the  urethra  and  rectum. 
The  electrode  is  connected  with  the  negative  pole  of  the  bat- 
tery, that  connected  with  the  positive  pole  being  placed  on 
some  indifferent  part  of  the  body.  A  current  strength  of  five 
milliamperes  is  generally  employed,  and  the  current  allowed 
to  flow  for  fifteen  or  twenty  minutes,  unless  the  electrode 
passes  the  obstruction  in  a  shorter  time.  It  will  be  found,  as 
in  the  case  of  strictures  in  other  parts,  that  recontraction  does 
not  take  place  so  rapidly  as  after  dilatation,  and  that  usually 
after  a  week's  interval  a  bougie  one  size  larger  can  be  passed 
than  that  used  on  the  former  occasion.  A  perforated  electrode 
has  been  used  which  will  pass  over  a  celluloid  guide  so  as  to 
diminish  the  risk  of  its  passing  into  a  pouch  by  the  side  of  the 
oesophagus,  or  of  its  decomposing  laterally  too  much  of  the 
cancerous  tissue  of  a  malignant  stricture  and  by  this  means 
making  an  opening  into  the  posterior  mediastinum.  The  guide 
is  sufficiently  small  to  pass  through  the  stricture  and  thus 
direct  the  passage  of  the  electrode.  As  with  other  forms  of 
treatment  of  oesophageal  stricture,  electrolysis  gives  more 
prospect  of  success  with  the  fibrous  variety  than  with  the 
malignant. 

Lachrymal  Obstruction.20 

The  great  difficulty  of  effecting  anything  like  a  cure  for 
obstinate  cases  of  epiphora  due  to  obstruction  in  the  lachry- 
mal passages  is  known  to  all.  The  usual  treatment  by  as- 
tringents, probes,  styles,  and  slitting  up  the  canaliculi  are  all 
open  to  grave  objections,  and  often  of  little  'benefit  to  the  pa- 
tient.    Mr.  Power,  in  his  lectures  at  the  Royal  College  of  Sur- 
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geons  of  London,  drew  special  attention  to  the  anatomical 
conformation  of  the  lachrymal  passages  and  the  gTeat  harm 
that  might  be  generally  done  to  them  by  the  passage  of  the 
large  probe  so  often  used. 

The  treatment  of  obstruction  of  the  puncta  and  the  lachry- 
mal canals  by  electrolysis  is  only  another  example  of  the  great 
advantages  that  the  employment  of  electrolysis  possesses  in 
the  treatment  of  stenosis  and  other  affections  occurring  in 
parts  difficult  of  access.  The  smaller  the  passage  the  greater 
the  difficulty  of  performing  an  operation.  The  application  of 
caustic  alkalies  in  the  treatment  of  stricture  of  the  urethra 
has  been  used  and  abandoned  on  account  of  the  difficulty  ex- 
perienced in  limiting  the  action  of  the  caustic  to  the  part  it  is 
wished  to  destroj'.  This  objection  does  not  exist  in  the  appli- 
cation of  electrolysis,  because  its  action  is  entirety  under  the 
control  and  direction  of  the  operator.  The  site  of  its  influence 
can  be  limited  to  the  smallest  point.  The  duration  and  ex- 
tent of  its  cauterizing  action  are  also  absolutely  at  the  com- 
mand of  the  operator,  and  depend  on  the  strength  of  the  cur- 
rent employed  and  the  time  it  is  allowed  to  flow. 

For  the  removal  by  electrotysis  of  organic  material  of  any 
description  which  has  caused  an  obstruction  or  stricture  in 
any  of  the  passages  of  the  human  body,  the  negative  pole  is 
used,  because  the  obstructing  material  is  by  its  means  as  it 
were  melted  down  and  dissolved  and  the  passage  thus  made 
larger.  The  electrode  which  is  used,  if  in  the  first  place  it  is 
not  very  much  too  large,  is  enabled  to  pass  the  obstruction 
and  can  be  removed  again  with  ease.  If  an  electrode  connected 
with  the  positive  pole  is  used  it  becomes  glued  to  the  surface 
of  the  passage  and  cannot  be  removed  without  some  difficulty. 
The  negative  pole  has  no  effect  upon  the  metal  of  which  the 
electrode  is  made,  and  when  the  electrode  is  withdrawn  it  is 
as  bright  as  when  introduced,  but  at  the  positive  pole  the 
metal  is  dissolved  as  well  as  the  tissues,  and  enters  into  the 
new  combinations  which  take  place;  this,  in  the  case  of  steno- 
sis or  stricture,  is  undesirable. 

The  material  to  be  decomposed  by  electrolysis  in  stenosis 
of  the  lachrymal  canals  is  not  very  dense  and  does  not  oiTer 
such  a  very  great  resistance,  and  therefore  a  battery  com- 
posed of  a  comparatively  smaller  number  of  cells  is  sufficient. 
A  galvanometer  should  be  introduced  into  the  circuit  for  the 
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purpose  of  measuring-  the  current,  for  different  batteries  air 
possessed  of  dilferent  electro-motive  force;  a  difference  also 
exists  in  cells  ■which  have  been  recenl  Ly  charged,  or  which  have 
been  in  use  for  a  long  lime.  Two  to  four  millianiperes  will  be 
found  a  sufficiently  strong  current  to  enlarge  any  narrowed 
lachrymal  canal.  Some  patients  offer  very  much  more  resist- 
ance than  others;  whereas  in  one  patient  three  or  four  cells 
will  give  the  required  current  strength,  in  another  it  will  re- 
quire six  or  eight  cells.  This  difference  in  resistance  is  what 
is  so  little  understood,  but  it  is  the  factor  which  plays,  per- 
haps, the  most  important  part  in  electro-therapeutics.  No 
reliable  information  can  really  be  derived  from  reports  of 
cases  in  which  the  number  of  cells  only  is  given,  so  much  de- 


pends upon  the  resistance  of  the  patient  and  the  strength  of 
the  cells. 

For  stenosis  of  the  lachrymal  canals  a  probe  small  enough 
to  be  inserted  into  the  punctum  is  introduced  and  passed  along 
the  canal  to  the  nasal  duct.  The  probe  is  fitted  into  a  socket 
which  is  screwed  on  to  a  handle  (Fig.  24),  and  is  attached  to 
the  negative  pole  of  a  battery.  A  flat  plate  electrode  (Fig. 
21),  covered  with  some  substance  which  will  retain  moisture,  is 
connected  with  the  positive  pole,  and  generally  placed  on  the 
back  of  the  neck  beneath  the  collar,  having  been  first  moist- 
ened with  salt  and  water.  The  handle  of  the  negative  electrode 
possesses  a  mechanical  arrangement  for  completing  the  cir- 
cuit. Four  cells  of  a  Stohrer's  battery  will  usually  be  found 
sufficient  with  the  resistance  they  have  to  overcome,  to  give 
a  current  strength  of  four  millianiperes.  A  Leclanche  bat- 
tery will  do  equally  as  well  for  such  a  small  operation,  bu1 
perhaps  one  or  two  more  cells  would  ha ve  to  be  used.  With 
a  current  strength  of  four  millianiperes  the  enlargement  of 
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the  canaliculus  takes  about  thirty  seconds.  A  lower  current 
strength  would  accomplish  the  object  desired,  but  then  the 
electrode  would  have  to  be  held  in  the  canal  for  a  longer  space 
of  time.  No  anaesthetic  is  necessary.  A  sharp  burning-  sen- 
sation is  produced  in  the  canal  during  the  time  the  current  is 
actually  passing,  but  this  is  usually  easily  borne  by  the  pa- 
tient, especially  when  he  is  assured  beforehand  that  it  will  only 
last  for  half  a  minute.  During  the  operation  a  little  froth 
collects  by  the  side  of  the  electrode  and  oozes  out  of  the  punc- 
tum.  In  a  very  few  seconds  after  the  circuit  is  closed,  the 
probe,  which  was  first  gripped  tightly  in  the  canal,  can  be 
made  to  move  backward  and  forward  along  the  passage  with 
great  ease.  The  neighborhood  of  the  punctum,  the  inner  can- 
thus,  and  the  surrounding  integument  to  about  an  inch  in  cir- 
cumference, remain  slightly  congested  and  suffused  for  about 
two  hours  after  the  operation.  Care  must  be  taken  in  all 
cases  in  which  electricity  is  applied  to  the  head,  owring  to  its 
often  producing  faintness  in  the  patient.  The  probes  used 
should  never  be  greater  than  1.5  mm.  During  the  operation 
great  care  must  be  taken  to  keep  the  patient's  head  fixed,  as 
sudden  pain  is  felt  at  making  and  breaking  the  circuit;  the 
probe  must  also  be  kept  away  from  the  eyeball. 

The  advantages  attending  this  treatment  by  electrolysis 
are  chiefly  due  to  the  fact  that  so  little  displacement  or  alter- 
ation of  the  normal  channels  is  effected,  and  by  it  we  have  the 
means  of  increasing  the  lumen  of  the  puncta  and  canaliculi 
without  any  excessive  stretching,  which  must  necessarily  alter 
the  conditions  of  the  surrounding  muscular  and  other  struc- 
tures. 

Nasal  Duct. — The  same  mode  of  treatment  has  been  tried 
for  closure  of  the  nasal  duct.  The  probe  must  be  insulated 
nearly  to  its  end,  and  connected  with  the  negative  pole  of  the 
battery.  A  weak  current  of  from  about  two  to  four  milliam- 
peres  only  should  be  used.  Tripier  is  said  to  have  operated 
by  electrolysis  with  success  in  this  affection. 

Anterior  hypertrophies  on  the  inferior  turbinated  bones 
have  also  been  treated  by  electrolysis;  two  or  three  negative 
needles  are  thrust  into  the  hypertrophied  tissue.  Posterior 
hypertrophies  (or  adenoid  growths)  about  the  orifice  of  the 
Eustachian  tube  are  better  treated  by  galvano-cautery,  but 
they  can  also  be  removed  by  electrolysis. 
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Obstruction  of  the  Eustachian  Tube. 

The  great  success  which  followed  the  treatment  of  stric- 
ture of  the  urethra  and  other  mucous  passages  by  electrolysis 
suggested  the  idea  that  an  obstructed  Eustachian  tube  might 
be  opened  up  by  the  same  means.  At  the  latter  part  of  1887 
the  author  had  several  bougie  electrodes  made  with  the  object 
of  carrying  this  idea  into  practice.21  The  instrument  which 
was  found  most  suitable  consists  of  a  vulcanite  Eustachian 
catheter  and  an  electrical  bougie  (Fig.  25).  The  bougie  is 
made  of  a  number  of  fine  copper  wires  about  seven  or  eight 
inches  long,  insulated  by  vulcanite  to  within  an  eighth  of  an 
inch  of  their  ends.  The  ends  of  the  wires  are  soldered  into  a 
small  nickel-plated  metal  cap.  The  bougie  is  small  enough  to 
pass  along  the  catheter  and  exceeds  it  in  length  by  about  one 


Fig.  25. 

inch.  The  handle  end  of  the  bougie  is  provided  with  a  bind- 
ing screw,  to  which  the  insulated  copper  wires  are  also  at- 
tached, for  the  purpose  of  connecting  a  rheophore  from  the 
battery.  On  this  end  of  the  bougie  an  inch  is  marked  off  di- 
vided into  eighths.  Each  eighth  of  the  inch  passes  into  the 
catheter  as  one  eighth  protrudes  at  the  other  end.  It  is  there- 
fore possible  to  tell,  when  the  catheter  is  in  the  orifice  of  the 
Eustachian  tube,  how  much  of  the  bougie  is  in  the  canal.  On 
the  catheter  there  is  a  metal  ring,  or  some  other  mark,  as  on 
all  catheters,  to  indicate  the  position  of  its  end  when  it  is  being 
inserted. 

Electrolysis  of  the  Eustachian  tube  is  performed  in  much 
the  same  way  as  the  electrolysis  of  the  other  mucous  passages 
which  has  previously  been  described.  A  pad  connected  with 
the  positive  pole  of  a  battery  is  moistened  and  placed  at  the 
back  of  the  patient's  neck.  The  Eustachian  catheter  is  then 
passed  along  the  nostril  and  guided  into  the  tube;  the  bougie, 
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already  attached  to  the  negative  pole  of  the  battery,  is  passed 
along-  the  catheter  and  Eustachian  canal  as  far  as  it  will  go 
until  it  meets  an  obstruction.  The  current  is  then  closed.  A 
galvanometer  should  be  included  in  some  part  of  the  circuit, 
and  the  strength 'of  the  current  increased  until  a  strength  of 
four  milliamperes  is  obtained.  A  frizzling  noise  will  be  heard 
by  the  patient  in  his  head,  usually  likened  to  the  frying  of 
fish,  and  the  operator,  by  approaching  his  ear  to  the  catheter, 
can  often  hear  the  crackling  produced  by  the  frequent  break- 
ing of  minute  bubbles  of  gas.  The  electrolysis  is  kept  up  for 
four  minutes,  and  usually  before  the  expiration  of  that  time, 
if  it  is  possible  that  the  obstruction  can  be  removed,  it  will  be 
found  that  the  bougie  can  be  pushed  on  for  a  small  distance, 
sometimes  for  its  full  length.  Generally  on  the  first  occasion 
the  Eustachian  tube  is  rather  sensitive,  but  it  seems  to  ac- 
quire toleration  for  the  process,  and  at  no  time  is  so  much  dis- 
comfort experienced  as  might  be  expected  from  setting  up 
chemical  decomposition  in  the  middle  of  the  head.  The  oper- 
ation has  now  been  performed  a  large  number  of  times  with- 
out any  unpleasant  experiences,  nor  has  the  treatment  caused 
anything  more  than  very  temporary  discomfort  to  the  pa- 
tients. In  those  cases  in  which  the  deafness  has  been  due  to 
a  simple  obstruction  of  the  Eustachian  tube  the  results  have 
been  most  encouraging.  Mr.  Cumberbatch,  the  Aural  Surgeon 
to  St.  Bartholomew's  Hosital,  has  written  the  following  con- 
cerning the  operation :  "  Our  experience  is  at  present  too  lim- 
ited to  be  able  to  say  what  cases  of  chronic  catarrh  of  the 
middle  ear  are  most  likely  to  be  benefited  by  this  new  method 
of  treatment.  That  strictures  of  the  Eustachian  tube,  which 
do  not  yield  to  the  ordinary  methods,  can  be  cured  by  the  use 
of  the  electric  bougie  we  have  proved.  In  many  cases  of 
chronic  catarrh  with  obstruction  of  the  Eustachian  tube, 
there  is  no  actual  ankylosis  of  the  ossicular  joints;  and  in  such 
case  restoring  the  patency  of  the  tube,  and  thus  relieving  the 
pressure  on  the  membrana  tympani  and  the  chain  of  ossicles, 
must  act  beneficially  on  the  hearing-.  In  cases  also  where 
catarrh  has  spread  to  the  labyrinth,  the  distressing  tinnitus, 
when  due  to  circulatory  disturbance  rather  than  to  any  lesions 
of  the  nervous  elements,  is  likely  to  be  removed.  When  audi- 
tory vertigo  is  caused  by  undue  pressure  on  the  lab3'rinth 
owing  to  strong  retraction  of  the  membrana  tympani,  it  is 
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possible  to  relieve  il  (of  course  by  restoring  the  patency  of  the 
Eustachian  tube)  by  means  of  the  continuous  current,  as  has 
been  proved  by  several  cases  which  have  been  thus  treated. 
In  conclusion,  I  may  add  that,  if  after  three  or  four  trials  a 
patient  experiences  no  benefit,  the  probability  is  that  further 
treatment  by  this  method  will  be  useless." 


CHAPTEE  V. 

DISEASES   OF  THE  URINARY  ORGANS. 

The  treatment  of  stricture  of  the  urethra  by  electrolysis 
has  been  previously  discussed  when  speaking- of  the  treatment 
of  strictures  generally. 

In  the  treatment  of  gleet  electricity  has  been  found  very 
successful.23  It  is  used  somewhat  in  the  same  way  as  medi- 
cated bougies.     The  metal  part  of  a  vesical  electrode,  or  elec- 


trical bougie  (Fig.  26)  such  as  is  used  in  the  treatment  of 
stricture,  is  held  against  the  sore  unhealed  surface  which  keeps 
up  the  discharge  and  which  is  frequently  to  be  found  on  the 
bladder  side  of  a  stricture.  The  electrode  is  made  negative  and 
is  moved  slowly  backward  and  forward  over  the  sore  surface 
for  about  two  or  three  minutes  with  a  current  strength  of  five 
milliamperes.  The  electrode  connected  with  the  positive  pole 
is  placed  on  some  indifferent  part  of  the  body,  but  by  prefer- 
ence over  the  lumbar  enlargement  of  the  cord,  as  possibly  the 
effect  of  the  electricity  upon  the  nervous  supply  of  the  urethra 
may  be  beneficial.  In  the  treatment  of  gleet  no  doubt  the 
electrolytic  property  of  the  current  is  the  chief  agent  at  work. 
The  unhealthy  ulcerated  surface  on  which  the  gleet  depends 
is  decomposed  or  altered  in  such  a  way  as  to  put  it  into  a 
condition  in  which  it  will  heal. 
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Vesical  Calculus. 

For  the  last  eighty  years  attempts  have  been  made  from 
time  to  time  to  dissolve  vesical  calculi  by  electrolysis.  Ex- 
perimentally it  was  found  that  all  calculi  could  be  dissolved 
by  a  galvanic  current  in  a  concentrated  solution  of  nitrate  of 
potash.  Platinum  electrodes  were  applied  on  either  side  of  a 
calculus  immersed  in  this  solution,  chemical  decomposition 
of  the  nitrate  of  potash  followed,  nitric  acid  appeared  at  the 
positive  pole,  and  caustic  potash  was  formed  at  the  negative. 
The  phosphatic  stones  were  dissolved  by  the  nitric  acid;  and 
the  uric-acid,  and  urate  of  ammonia  calculi  were  dissolved  by 
the  caustic  potash.  Dr.  Bence  Jones  also  found  that  oxalate  of 
lime  calculi  could  be  dissolved  by  the  same  means;  but  these 
attempts  have  never  been  successful  in  the  human  bladder. 

Sir  Henry  Thompson  says,23  "  I  must  not  omit  to  name  the 
agency  of  electricity,  which  has  also  been  locally  employed, 
both  for  uric-acid  and  for  phosphatic  stones.  Prevost  and 
Dumas  (1823)  attempted  direct  solution  of  a  stone  in  the  blad- 
der by  the  galvanic  current,  a  plan  which  was  more  fully  de- 
veloped by  Dr.  Bence  Jones  (1852).  The  amount  of  instrumen- 
tal manipulation,  however,  necessary  to  bring  the  wires  into 
contact  with  the  stone  and  to  maintain  them  there  during 
the  period  necessary  for  its  solution,  is  considerably  greater 
than  that  required  to  crush  the  stone  by  the  modern  method 
of  lithotrity,  and  must  therefore  be  regarded  at  present  as 
inapplicable." 

Sir  Geo.  H.  B.  Macleod,  in  his  Address  in  Surgery  before 
the  British  Medical  Association  at  Glasgow,  in  August,  1888, 
said,  "  "When  chemistry  had  demonstrated  the  composition  of 
urinary  calculi,  it  was  hoped  that  their  solution  within  the 
body  would  be  shortly  accomplished  with  the  same  ease  as  it 
was  attained  in  the  laboratory.  After  many  and  varied  at- 
tempts in  different  countries,  this  has  been  abandoned,  as  has 
also  the  use  of  galvanism  alone  or  with  chemical  solvents. 
At  present  this  hopeful  field  of  research  may  be  said  to  re- 
main barren  of  results." 

Enlarged  Prostate. 

The  treatment  of  enlarged  prostate  by  the  means  usually 
employed  has  on  the  whole  yielded  most  unsatisfactory  re- 
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suits.  Palliative  measures  frequently  prove  useless  and  oper- 
ative measures  disastrous.  Mr.  Harrison,  late  of  Liverpool, 
in  writing-  on  enlargement  of  the  prostate  has  said,24  "  how 
slight  is  the  prostatic  barrier  in  some  of  these  instances,  but 
yet  how  complete  is  the  obstruction  which  is  thus  occasioned 
both  relatively  to  the  act  of  spontaneous  micturition  and  to 
the  introduction  of  an  instrument  to  relieve  it.  When  we 
consider  how  extremely  limited  physically  is  the  nature  of  the 
obstruction  in  many  of  these  cases,  it  is  not 
difficult  to  understand  how  readily  this  state 
may  be  remedied  \>y  the  timely  adoption  of 
mechanical  means.  How  easily  the  mere  out- 
let of  the  bladder  may  be  improved  in  some 
instances  of  obstruction  by  a  large  prostate 
is  shown  by  the  undoubted  success  which 
frequently  followed  the  practice  of  Mercier  in 
making  a  linear  incision  through  the 
prostatic  bar,  and  more  recently  by 
the  means  advocated  by  Gouley, 
where  no  more  than  a  small  portion 
of  the  obstruction  is  punched  out  by 
an  ingenious  instrument  contrived  for 
this  purpose."  He  also  says  that  often 
in  persons  with  large  prostates  "  the 
regular  expulsion  of  urine  from  within 
outward  is  capable  of  preventing  ob- 
struction by  the  formation  of  grooves 
or  channels  in  the  lrypertrophied 
mass." 25 

This  conservative  process  I  pro- 
pose may  be  imitated  by  the  means 
of  electrolysis.  For  this  purpose  I  have  had  some  elec- 
trodes made  after  the  manner  of  those  used  for  the  elec- 
trolysis of  stricture,  but  instead  of  the  ends  being  made  en- 
tirely of  metal  I  have  had  them  made  of  ivory  with  phalanges 
of  metal  embedded  in  one  side  (see  b,  Fig.  27),  so  that  the 
metal  would  be  on  the  convex  surface  of  the  ends  of  the  elec- 
trodes. By  this  means  we  insure  that  when  the  electrode  has 
been  passed  along-  the  urethra  the  metal  phalange  shall  come 
in  contact  with  the  prostatic  bar  or  obstructing  hypertro- 
phied  part  of  the  prostate.     The  electrode  is  connected  with 
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the  negative  pole  of  the  battery,  the  positive  pole  being-  placed 
on  some  indifferent  part  of  the  body.  The  circuit  is  then 
closed  and  a  weak  current  of  five  niilliamperes  is  employed; 
by  this  means  a  furrow  or  groove  is  made  on  the  surface  of 
the  enlarged  prostate  by  the  action  of  the  current. 

I  have  only  had  an  opportunity  for  using  these  instru- 
ments in  one  or  two  instances,  and  these  not  very  bad  cases, 
but  the  results  have  been  such  as  to  encourage  the  hope  that 
this  may  prove  a  very  useful  form  of  treatment.  The  opera- 
tion should  not  be  prolonged  for  more  than  twenty  minutes, 
and  on  the  first  few  occasions  for  about  half  that  time  unless 
the  electrode  passes  into  the  bladder  sooner.  Should  this  be 
the  case  I  would  advise  that  all  further  attempts  be  suspended 
for  at  least  a  week,  and  then  repeated  if  no  indication  to  the 
contra  ry  had  arisen. 

The  mode  of  treatment  by  electrolysis  above  described  is  a 
much  less  serious  procedure  than  that  which  has  been  more 
frequently  tried.  The  success,  such  as  it  is,  which  has  at- 
tended the  treatment  of  fibroid  tumors  of  the  uterus  by  elec- 
trolysis has  led  to  experiments  being  tried  upon  the  hy- 
pertrophied  prostate  gland,  and  gal vano- puncture  has  been 
performed  both  from  the  rectum  and  urethra. 

Dr.  Bredert  reports  five  cases  of  enlarged  prostate  in  which 
he  used  electrolysis.  He  thrust  a  needle,  insulated  to  within 
a  short  distance  of  its  point,  into  the  enlarged  gland  and  at- 
tached it  to  the  negative  pole  of  a  battery,  while  an  electrode 
attached  to  the  positive  pole  was  placed  on  the  abdomen. 
The  prostate  was  rapidly  reduced  in  size ;  in  one  case  after 
the  third  application. 

Dr.  Casper,  before  the  Berlin  Medical  Society  in  April, 
1888,  read  a  paper  on  the  radical  treatment  of  hypertrophy  of 
the  prostate  and  prostatic  tumors  by  electrolysis.  He  re- 
ported four  cases  in  which  he  performed  galvano-puncture 
from  the  rectum.  The  bowel  was  on  each  occasion  previously 
washed  out  with  a  one-per-cent  solution  of  sublimate.  After 
the  insulated  needle  had  been  thrust  into  the  prostate,  at  the 
end  of  five  minutes  it  was  partly  withdrawn  and  then  thrust 
into  the  gland  in  another  direction,  but  no  fresh  hole  was 
made  through  the  rectum.  This  change  in  the  direction  of 
the  needle  was  made  again  at  the  end  of  the  second  five  min- 
utes. The  whole  operation  lasted  fifteen  minutes.  The  cur- 
V— 55 
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rent  strength  used  was  from  10  to  25  milliamperes.  A  slight 
burning  and  pricking  was  felt  in  the  glans  penis  when  the 
current  strength  exceeded  12  milliamperes.  The  operation 
required  repetition  about  twenty  times  in  each  case.  In  one 
case  a  permanent  recto-vesical  fistula  was  produced,  but  two 
of  the  cases  greatly  improved  under  the  treatment. 

I  have  operated  most  successfully  from  the  rectum  in  the 
case  of  a  small  pedunculated  fibroid  tumor  of  the  uterus  at- 
tached to  its  posterior  wall.  Per  vaginam  it  felt  like  a  retro- 
verted  uterus.  The  tumor  caused  obstruction  to  defecation. 
The  patient  could  feel  it  fall  back  and  obstruct  the  gut  when 
she  moved  from  the  prone  to  the  erect  position,  and  also 
when  straining  at  stool.  It  became  impossible  to  pass  any 
natural  motion  and  it  was  necessary  to  continually  take  med- 


Fig.  28. 

icine  to  keep  the  dejections  liquid.  Under  these  circum- 
stances, as  life  became  almost  a  burden  to  the  woman,  I  con- 
sented to  perform  galvano-puncture  from  the  rectum.  Every 
antiseptic  precaution  was  employed.  The  rectum  was  syringed 
out  with  carbolic  solution  (1  to  80)  before  each  operation;  the 
instruments  were  immersed  in  carbolic-acid  solution,  and  after 
each  operation  of  galvano-puncture  the  rectum  was  again 
washed  out  with  the  antiseptic  fluid.  The  washings  out  were 
repeated  every  day  for  a  week.  The  operation  was  performed 
three  times.  A  trocar  (Fig.  28),  protected  to  within  about  an 
inch  of  its  end,  was  passed  into  the  rectum  guided  by  the  left 
fore-finger,  and  the  trocar  was  thrust  into  the  most  promi- 
nent and  hard  part  of  the  tumor,  any  pulsating  vessel  having 
been  previously  sought  for  and  avoided.  A  current  strength 
of  20  to  30  milliamperes  was  employed  for  seven  minutes  on 
each  occasion.  The  trocar  was  made  negative  and  the  posi- 
tive pole  was  applied  to  the  abdomen  through  the  interven 
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tion  of  a  potters'  clay  electrode  (sec  p.  s?0).  Each  operation 
was  accompanied  by  sonic  pain  and  throbbing-,  but  not  snili- 
ciently  severe  to  require  an  anaesthetic.  A  week  alter  the 
first  operation  a  puckered  nodule  could  be  felt  on  the  tumor 
where  no  doubt  the  trocar  had  entered.  Ten  days  Later,  at 
the  date  of  the  third  operation,  it  was  difficult  to  reach  the 
tumor  with  the  finger,  it  had  become  adherent  to  the  wall  of 
the  rectum  and  had  been  raised  higher  up  in  the  pelvis.  An 
uneven  surface  could  be  detected  at  the  site  of  the  punctures. 
The  peduncle  of  the  tumor  could  still  be  felt  from  the  vagina, 
but  there  was  no  feeling  then  as  of  a  retroverted  uterus. 
There  had  been  no  rise  of  temperature  after  any  of  the  opera- 
tions. 

A  month  later  the  patient  reported  herself  as  quite  well. 
There  was  no  difficulty  in  passing  the  motions  and  the  bowels 
acted  regularly  every  day.  The  tumor  could  be  felt  dimin- 
ished in  size,  with  its  rounded  surface  flattened  and  the  mu- 
cous membrane  of  the  intestine  adherent.  This  had  produced 
the  desired  result — although  the  tumor  had  not  much  dimin- 
ished in  size  it  had  altered  in  position  and  become  adherent  to 
the  rectum,  and  the  obstruction  to  defecation  had  been  re- 
moved. 

Some  such  result  might  be  hoped  for  in  treating  enlarge- 
ment of  the  prostate  from  the  rectum  by  electrolysis.  With 
a  current  less  severe  than  that  which  would  produce  suppu- 
ration in  the  gland  we  might  set  up  adhesive  inflammation 
sufficient  to  make  the  prostate  become  adherent  to  the  bowel, 
and  by  this  means  its  position  might  be  so  altered  as  not  to 
obstruct  the  orifice  of  the  urethra.  Such  an  operation  is  cer- 
tainly worthy  of  trial,  for  with  careful  antiseptic  precautions 
it  does  not  appear  that  the  patient  runs  any  great  risk. 

Dr.  Robert  Newman,  of  New  York,  who  has  treated  stric- 
ture of  the  urethra  so  successfully  by  electrolysis,  does  not 
employ  it  in  the  treatment  of  enlarged  prostate,  but  uses  in 
preference  the  galvano-cautery. 


CHAPTER  VI. 

DISEASES   OF    WOMEN. 

The  number  of  caustics  and  agents  used  for  cauterization 
in  gynecological  practice  is  extremely  numerous,  but  no  de- 
cision has  been  arrived  at  as  to  their  relative  values.  JSTo 
doubt  physicians  and  surgeons  have  their  own  reasons  for 
preferring  one  agent  rather  than  another,  but  there  appears 
to  be  no  detailed  account  of  the  actual  effect  which  each  agent 
has  upon  animal  tissue. 

What  are  the  relative  values  of  nitric  acid,  chromic  acid, 
nitrate  of  silver,  potassa  fusa,  potassa  fusa  cum  calce,  and 
other  caustics  that  we  use  ?  For  what  reasons  do  we  decide 
to  use  the  actual  cautery,  Paquelin's  thermo-cautery,  or  the 
galvano-cautery  ?  Mr.  Robert  Ellis,  in  a  paper  read  before 
the  Obstetrical  Society  in  18G1,  said  that  "cauterizing  agents 
have  a  different  ultimate  value,  and  that  sufficient  regard  had 
not  been  paid  to  that  fact  in  determining  the  nature  of  the 
caustic  selected  by  the  obstetrician."  He  goes  on  to  sa}T, 
"  Some  caustic  substances  are  found  to  produce  a  sore  of 
greater,  and  some  of  less  vitality,  a  result  by  no  means  explic- 
able simply  by  referring  to  the  different  chemical  nature  of 
these  substances.  The  character  impressed  by  the  cauteriz- 
ing agent  on  the  living  tissue  differs  to  a  greater  or  less  ex- 
tent in  each  case.  That  resulting  from  the  actual  cautery " 
shows  a  "very  remarkable  contractility  in  the  process  of  heal- 
ing and  afterward.  The  cicatrix  of  a  burn,  built  up  of  cells  of 
feeble  vitality,  shows  a  singular  inaptitude  for  extension,  and 
after  a  time  contracts  in  a  very  remarkable  manner.  It 
might  be  conjectured  that  this  result — observed  in  no  other 
instance  to  the  same  degree — is  due  to  the  nervous  shock 
communicated  to  the  living  structures  by  the  burning  sub- 
stance, and  ultimately  affecting  the  nutrition  of  the  newly- 
formed  parts."     The  nutritive  changes  are  no  doubt  really 
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due  to  the  destruction  of  the  ends  of  the  nerves;  this  also  ac- 
counts for  the  smaller  amount  of  pain  which  follows  opera- 
tions performed  by  the  galvano-cautery  when  compared  with 
those  performed  by  the  knife. 

It  has  often  been  stated  that  caustic  potash  produces  a 
less  contractile  scar  than  any  other  caustic,  but  I  cannot  find 
any  authoritative  ground  for  the  assertion;  I  do  not  deny 
that  such  is  the  case,  but  I  cannot  find  that  the  fact  has  been 
proved.  It  may  be  said  that  the  opinion  rests  upon  clinical 
observation.  Dr.  Matthews  Duncan  says  that  there  are  no 
grounds  whatever  for  saying  that  the  scars  produced  by  caus- 
tic potash  are  less  retractile  than  any  others,  but  I  believe 
most  gynecologists  prefer  in  practice  caustic  potash  or  po- 
tassa  cum  calce,  although  it  is  not  determined  on  what  grounds 
that  preference  is  based.  Dr.  Galabin  says  that  the  best  po- 
tential cautery  is  the  potassa  fusa  cum  calce,  because  it  is  less 
superficial  than  nitric  or  chromic  acid,  while  its  action  is  more 
easily  limited  than  the  potassa  fusa  or  chloride  of  zinc.  All 
the  good  effects  of  the  caustic  alkalies  can  be  obtained  \>y  the 
use  of  an  electrode  connected  with  the  negative  pole  of  a  con- 
tinuous current  battery  without  any  danger  to  the  surround- 
ing parts,  and  with  the  extent  of  its  action  absolutely  under 
the  control  of  the  operator. 

I  can  remember  a  controversy  some  ten  or  twelve  years 
ago  on  the  value  of  nitric  acid,  so  extensively  used  by  Dr. 
Lombe  Atthill,  of  Dublin,  in  gynecological  practice.  An  ob- 
jection was  raised  against  its  use  on  the  ground  that  it  pro- 
duced a  hard,  dense,  and  contracted  cicatrix.  Dr.  Duncan 
says  that  the  opponents  to  the  use  of  nitric  acid  as  employed 
by  Dr.  Atthill  had  no  grounds  for  saying  that  it  produced 
more  contraction— they  could  not  ascertain  that  fact,  as  the 
acid  was  applied  to  the  internal  surface  of  the  uterus  for  en- 
dometritis. 

Paquelin's  cautery,  galvano-cautery,  and  cautery  irons,  re- 
quire the  presence  of  an  assistant,  and  therefore  cannot  be 
well  used  at  all  times  in  the  consulting  room ;  and  they  all  pro- 
duce the  disagreeable  smell  of  burnt  flesh,  which  is  an  objec- 
tion when  the  operation  takes  place  in  a  private  house.  The 
Paquelin's  cautery  and  cautery  irons  have  to  be  kept  hot,  and 
when  used  are  introduced  hot  into  the  vagina.  The  heat  can- 
not be  diminished  and  raised  at  pleasure  as  with  the  galvano- 


864  Electrolysis  in  Surgery. 

cautery.  If  a  wire  loop  is  used  with  a  galvano-cautery  bat- 
tery it  can  be  placed  in  situ  around  a  growth  or  other  substance 
it  is  wished  to  remove  before  the  circuit  is  closed.  The  amount 
of  heat  can  be  regulated,  and  its  action  commenced  and  ar- 
rested at  the  will  of  the  operator.  These  details  are  under  his 
control  in  a  more  thorough  and  complete  manner  than  with 
any  other  form  of  cautery  known  to  surgery. 

The  use  of  galvano-cautery  in  uterine  surgery  is  an  exten- 
sive enough  subject  to  deserve  a  paper  entirely  devoted  to  its 
discussion.  I  have  here  to  restrict  myself  mainly  to  the  em- 
ployment of  that  property  of  electricity  known  as  "electrol- 
ysis." 

The  use  of  electricity  both  for  caustic  and  cauterizing  pur- 
poses has  been  very  much  overlooked  by  the  profession.  I  am 
inclined  to  advocate  that  electrolysis  should  take  the  place  of 
all  other  caustics  in  gynecological  practice  for  the  same  rea- 
sons that  galvano-cautery  should  take  the  place  of  all  other 
cauteries.  Electrolysis  finds  its  widest  field  for  usefulness  in 
internal  parts — situations  that  are  difficult  of  access,  and 
where  it  is  wished  to  apply  caustics  or  other  local  applica- 
tions. Hence  its  frequent  employment  in  the  treatment  of 
stricture  in  various  regions,  and  in  those  diseases  of  women  in 
which  local  applications  are  necessary.  It  is  a  more  efficient 
and  elegant  way  of  applying  caustics  than  any  other  that  we 
possess.  It  can  be  most  accurately  localized  at  the  part  that 
it  is  wished  to  affect;  the  amount  used  and  the  extent  of  tis- 
sue to  be  destroyed  can  be  regulated  to  a  nicety ;  and  its  action 
can  be  arrested  at  any  moment  at  the  will  of  the  operator, 
the  slight  pain  ceasing  immediately  the  current  is  cut  off. 

Stricture  of  the  Urethra. — For  stricture  of  the  female 
urethra,  as  in  the  male,  a  bougie  electrode  is  used  of  a  size 
larger  than  the  largest  one  that  can  be  passed.  It  is  of  no 
consequence  of  what  the  metallic  end  of  the  bougie  is  made, 
for  it  is  used  with  the  negative  pole  of  the  battery,  and  when 
withdrawn  from  the  urethra  is  as  bright  as  when  introduced. 
A  flat  electrode  connected  with  the  positive  pole  is  placed  on 
some  indifferent  part  of  the  body.  The  bougie  electrode  is 
passed  until  arrested  by  the  stricture,  against  which  it  is  held 
without  any  appreciable  pressure,  but  sufficient  to  enable  it 
to  pass  into  the  bladder  when  the  obstruction  has  melted 
away  from  before  it.     When  the  bougie  electrode  is  in  its  place 
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against  the  stricture  the  circuit  is  closed,  and  a  current  of  the 
si  rength  of  about  five  milliamperes  is  allowed  to  pass  for  five, 
ten,  or  fifteen  minutes,  or  until  the  obstruction  is  overcome. 
No  anaesthetic  is  necessary,  as  a  patient's  own  feelings  are  a 
guide  to  some  extent  as  to  the  strength  of  the  current  to  be 
used.  If  five  milliamperes  cause  pain  the  strength  of  the 
current  can  be  reduced  by  taking  one  or  two  cells  out  of  the 
circuit.  Directly  the  bougie  electrode  has  passed  into  the 
bladder  the  current  must  be  broken,  and  the  electrode  re- 
moved.    No  further  interference  with  the  urethra  should  take 


Fig.  29. 

place  for  ten  days  or  a  fortnight,  and  then  most  probably,  in- 
stead of  there  being  recontraction,  as  is  usually  the  case  when 
strictures  are  treated  by  dilatation,  it  will  be  found  that 
bougies  two  sizes  larger  than  the  electric  one  at  first  used 
will  pass  easily  into  the  bladder.  If  the  urethra  is  still  of  a 
smaller  size  than  it  naturally  should  be,  the  operation  has  to 
be  repeated,  commencing  with  a  bougie  electrode  one  size 
larger  than  the  improved  calibre  of  the  passage  will  then 
admit. 

Dysmenorrhea  and  Sterility. 

In  the  same  way  stenosis  of  the  os  uteri  or  cervical  canal 
can  be  treated  by  electrolysis  for  the  relief  of  dysmenorrhea 
and  sterility  instead  of  incisions  or  by  the  tents  and  dilators 
now  usually  emploj'ed.  The  treatment  by  electrolysis  takes 
a  much  shorter  time,  requires  less  frequent  visits  of  the  pa- 
tient, and  the  result  is  more  permanent. 

I  will  not  enter  into  the  question  as  to  whether  or  not  ste- 
nosis is  the  cause  of  the  painful  menstruation,  but  a  common 
mode  of  treating  the  affection,  even  by  the  opponents  of  the 
obstructive  theory,  is  to  dilate  the  os  uteri.  With  electroly- 
sis no  previous  dilatation  is  necessary,  and  therefore  the  oper- 
ation can  be  done  much  more  easily  and  comparatively  with- 
out  the  slightest  pain.     No  doubt  after  the  operation   the 
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cervical  canal  is  larger  from  the  chemical  action  which  takes 
place  around  the  electrode.27 

A  uterine  sound  adapted  for  connection  with  a  battery  is 
used  with  the  negative  pole,  a  pad  being  placed  on  the  back 
or  thigh  as  incases  of  stricture  of  the  urethra.  The  sound 
must  be  encased  in  some  insulating  substance  to  within  an 
inch  or  an  inch  and  a  half  of  the  extremity,  and  can  then  be 
used  without  a  speculum  and  without  injuring  the  walls  of 
the  vagina  or  the  vulva.  It  is  usually  only  necessary  to  ap- 
ply the  electrode  to  the  uterine  canal  for  about  two  or  three 
minutes,  and  the  gain  in  calibre  remains  permanent.  Differ- 
ent-sized sounds,  of  course,  are  necessary  according  to  the 
size  of  the  os  when  the  operation  is  commenced.  About  five 
milliamperes  will  usually  be  found  a  current  of  sufficient 
strength,  although  stronger  currents  can  be  borne  without  pain 
in  this  situation  than  in  the  urethra.     For  the  membranous 


Fig.  30.— Uterine  Electrode  for  Electrolysis,  used  in  the  treatment  of  chronic  cervical 
catarrh,  dysmenorrhoea,  and  sterility,  etc.,  in  place  of  caustics,  tents,  and  dilators  usually 
employed. 

variety  a  stronger  current  has  to  be  used,  and  if  possible  the 
whole  of  the  internal  mucous  membrane  of  the  uterus  touched 
with  the  electrode.  This  is  therefore  not  such  a  simple 
operation  as  for  spasmodic  dysmenorrhoea.  The  patient  has 
to  be  more  or  less  undressed  so  that  a  large  surface  electrode 
may  be  placed  upon  the  abdomen.  The  current  strength  used 
should  approach  as  nearly  as  possible  to  100  milliamperes, 
and  the  time  occupied  by  the  application  should  be  prolonged 
by  a  minute  or  two. 

In  most  other  forms  of  treatment  that  have  been  adopted 
it  is  necessary  to  previously  dilate  the  os  uteri.  This  is  not 
necessary  in  treatment  b}r  electrolysis  and  an  operation  re- 
quiring chloroform  is  thereby  avoided. 

The  atresia  of  the  uterine  canal  which  sometimes  follows 
amputation  of  the  cervix  by  galvano-cautery  can  be  easily 
rectified  by  electrolysis  in  the  same  manner  as  described  for 
the  treatment  of  spasmodic  dysmenorrhoea. 
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Menorrhagia. — Menorrhagia  can  be  treated  most  success- 
fully b3r  intra-uterine  electrolysis  in  the  same  way  as  mem- 
branous dysmenorrhcea,  but  the  electrode  used  internally 
must  be  made  positive.  The  current  strength  to  be  used 
should  be  about  100  milliamperes  and  the  applications  are 
made  every  four  to  seven  days.  Good  results  are  obtained  in 
the  relief  of  this  symptom  in  the  treatment  of  fibroid  tumors 
by  Apostolus  method  which  will  be  described  later  on. 

Abrasion  of  the  Os  Uteri. 

Perhaps  the  most  common  affections  for  which  gynecolo- 
gists resort  to  the  use  of  caustics,  and  caustics  of  all  sorts  and 
descriptions,  are  abrasions  of  the  cervix  uteri,  chronic  cervical 
catarrh,  and  leucorrhoea.  When  one  caustic  does  not  succeed 
another  is  tried.  As  I  have  said  before,  electrolysis  is  a  more 
elegant  and  efficient  way  of  applying  caustic  to  internal  parts 
than  any  other  we  possess.  It  destroys  unhealthy  surfaces 
and  promotes  healing  in  a  more  reliable  manner,  and  its  action 


Fig.  31. 

can  be  more  easily  regulated.  For  abrasion  of  the  cervix  I 
have  used  an  electrode  with  a  rounded  end  similar  to  that 
used  for  f  aradizing  the  vocal  cords.  This  electrode  is  attached 
to  the  negative  pole  of  the  battery;  the  pad  connected  with 
the  positive  pole,  having  been  previously  moistened  in  salt  and 
water,  is  placed  on  some  indifferent  part  of  the  body.  A  spec- 
ulum having  been  introduced,  and  the  abraded  surface  brought 
fully  into  view,  the  metallic  knob  of  the  negative  electrode  is 
lightly  moved  over  the  unhealthy  surface  with  a  current 
strength  passing  of  about  five  milliamperes.  A  while  froth 
resembling  fine  soapsuds  is  formed  wherever  the  electrode 
touches.  This  froth  is  alkaline  to  test  paper.  All  the  un- 
healthy surface  will  usually  be  sufficiently  destroyed  in  about 
two  or  three  minutes.  The  electrode  is  then  withdrawn,  and 
all  chemical  action  and  the  slight  tingling  produced  censes  at 
once.     There  is  no  after-pain.     If  the  erosion   appears  to  ex- 
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tend  up  the  cervical  canal,  then  a  uterine  sound  electrode  (Fig". 
30)  as  already  described  is  passed  into  the  canal  for  about  a 
minute  or  a  minute  and  a  half.  Two  or  tbree  applications  of 
the  battery  in  this  way  will  often  make  an  abraded  surface 
heal  which  has  for  months,  or  sometimes  years,  resisted  all 
other  modes  of  treatment. 

For  chronic  cervical  catarrh  and  leucorrhcea  the  uterine 
sound  electrode  only  is  required.  In  all  cases  it  is  to  be  at- 
tached to  the  negative  pole  of  the  battery. 

Uterine  Fibroids.28 

The  treatment  of  fibroid  tumors  of  the  uterus  by  electroly- 
sis was  practised  before  IS 78  by  Dr.  Ephraim  Cutter,  of  New 
York,  and  the  results  reported  to  the  American  Medical  As- 
sociation. A  resume  of  the  cases  can  be  found  in  the  "  London 
Medical  Record"  of  August  15th,  1878.  Other  cases  were  re- 
ported in  the  same  year  by  Dr.  J.  M.  Freeman,  and  this  mode 
of  treatment  has  since  been  attempted  from  time  to  time  by 
other  surgeons  in  America,  on  the  Continent,  and  in  our  own 
country,  but  has  never  been  widely  adopted.  Recently  this 
mode  of  treatment  has  again  been  revived  by  Dr.  Apostoli,  of 
Paris,  who  has  modified  and  improved  the  manner  of  perform- 
ing the  operation.  He  has  devised  a  large  surface  electrode, 
made  of  potters'  clay,  which  is  placed  over  the  abdomen  of 
the  patient  and  adapts  itself  closely  to  the  skin;  by  this  means 
a  stronger  current  can  be  employed  than  was  formerly  the 
case,  except  when  needles  attached  to  both  poles  were  thrust 
into  the  tumor.  Needles  or  trocars  are  now  only  used  when 
it  is  found  to  be  impossible  to  introduce  the  internal  electrode 
into  the  uterus  through  the  cervical  canal,  and  experience  has 
gradually  led  to  the  punctures  being  made  less  frequently, 
less  deep,  and  the  duration  of  the  flow  of  the  current  much 
shorter  than  used  formerly  to  be  the  case.  The  current  that 
is  used  is  also  weaker  than  when  needles  attached  to  both 
poles  were  employed.  From  all  these  causes  the  operation  is 
much  less  frequently  disastrous.  By  the  means  at  present 
adopted  an  amount  of  success  has  been  achieved  which  has 
caused  the  treatment  of  fibroids  of  the  uterus  by  electrolysis 
to  be  well  recognized,  and  led  to  its  adoption  by  many  physi- 
cians and  surgeons.     The  technical  knowledge  required  and 
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the  expense  of  the  batteries  and  apparatus  will  no  doubt  Limit 
its  employment  to  a  great  extent  to  those  who  make  electricity 
a  more  especial  study,  and  to  patients  who  are  in  a  position 
to  pay  for  a  costly  and  elaborate  operation  which,  of  neces- 
sity, has  to  be  frequently  repeated.  But  it  has  been  demon- 
si  rated  that  electrolysis  when  properly  performed  is  the  most 
successful  way  of  dealing  with  fibroid  tumors  short  of  their 
actual  removal  by  abdominal  section.  The  tumor  seldom  en- 
tirely disappears,  but  the  diminution  in  size  is  sufficient,  and 
the  relief  of  distressing'  symptoms  is  so  marked  that  few 
would  be  willing  to  subject  themselves  to  the  risk  of  an  ab- 
dominal section  for  the  removal  of  a  tumor  when  so  much 
benefit  can  be  derived  from  a  comparatively  safe  and  almost 
painless  operation. 

By  the  theory  of  Grotthiis  electrolysis  consists  of  a  series 
of  decompositions  and  re-combinations  transmitted  from  one 
molecule  to  the  next  as  if  by  a  chain  across  the  electrolyte, 
no  appreciable  change  taking  place  except  at  the  incidence  of 
the  respective  poles;  the  electro-positive  elements  are  liberated 
at  the  negative  pole  and  the  electro-negative  at  the  positive 
pole.  This  may  be  true  of  simple  compounds,  but  in  a  com- 
plex material  such  as  that  of  which  the  human  body  or  a  fibroid 
tumor  is  composed,  it  is  hard  to  believe  that  no  change  what- 
ever takes  place  through  the  intervening  tissue  when  a  current 
of  electricity  is  passed,  but  only  at  the  surface  of  the  electrodes. 
It  would  seem  from  clinical  observation  that  by  the  passage 
of  an  electric  current  adventitious  tissues  which  have  been 
deposited  are  changed  into  a  condition  which  allows  of  their 
being  re-absorbed.  This  re-absorption  will  continue  for  several 
days  after  a  strong  current  has  been  used.  The  denser  the 
structure  traversed  by  the  current  the  less  capable  of  re-ab- 
sorption is  it  rendered.  It  must  be  borne  in  mind  that  during 
the  passage  of  a  current  of  electricity  there  is  no  doubt  that 
the  ordinary  osmotic  action  which  is  continually  going  on  in 
living  animal  tissue  is  accelerated  in  the  direction  from  the 
positive  to  the  negative  pole.29 

A  Stohrer's  battery  (see  p.  814)  is  the  best  to  use  for  the 
electrolysis  of  fibroids,  because  the  electro-motive  fore<>  is 
high  and  the  internal  resistance  low,  and  polarization  docs 
not  take  place  to  such  an  extent  as  in  many  other  forms  of 
battery.     A  battery  of  thirty  cells  will  be  found  sufficient,  and 
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when  the  cells  have  been  freshly  charged  and  the  plates  newly 
amalgamated  it  will  seldom  be  necessary  to  bring  more  than 
eighteen  or  twenty-two  cells  into  the  circuit  to  give  a  current 
strength  of  100  milliamperes  when  the  external  large  surface 
electrode  of  potter's  clay  is  used  for  covering  the  abdomen. 

Leclanche  batteries  are  also  used  for  this  operation,  but 
more  cells  are  required,  on  account  of  their  lower  electro- 
motive force  and  greater  internal  resistance,  and  the  number 
has  to  be  gradually  increased  to  keep  up  the  required  current 
strength,  on  account  of  the  rapid  increase  of  the  internal  re- 
sistance which  takes  place  in  consequence  of  polarization.  A 
Leclanche  battery  is  more  portable  than  a  Stohrer's,  and 
therefore  can  be  more  easily  taken  to  a  patient's  house. 

The  current  strength  is  regulated  by  a  galvanometer. 
The  one  used  by  Dr.  Apostoli  is  horizontal,  and  graduated  so 
as  to  indicate  at  least  250  milliamperes.  A  vertical  galvano- 
meter, as  made  by  Dr.  Stohrer,  can  also  be  used,  and  will  regis- 
ter a  current  strength  of  1,000  milliamperes  (or  one  ampere). 
A  Stohrer's  galvanometer  possesses  a  marked  binding  screw, 
which  must  always  be  connected  with  the  positive  pole  of  the 
battery,  and  then,  by  lifting  the  right-hand  peg,  a  resistance 
of  about  100  ohms  is  introduced  into  the  circuit,  and  the  nee- 
dle swings  to  the  left  and  will  register  up  to  40  milliamperes. 
If  the  middle  peg  is  removed  as  well  as  the  right-hand  one,  a 
resistance  of  nearly  1,000  ohms  is  introduced  into  the  circuit, 
and  much  smaller  currents  can  be  easily  registered.  To  de- 
tect strong  currents,  such  as  are  used  in  the  electrolysis  of 
fibroids,  it  is  necessary  to  keep  the  middle  and  right-hand  pegs 
in  their  proper  holes  and  to  remove  the  left-hand  peg,  the  nee- 
dle then  swings  to  the  right;  the  graduated  spaces  each  in- 
dicate 100  milliamperes,  and  extend  up  to  1,000. 

The  potter's  clay  electrode  introduced  by  Dr.  Apostoli,  and 
which  is  used  as  the  external  electrode  for  covering  the  abdo- 
men of  the  patient,  is  prepared  by  moistening  the  clay  to  the 
consistency  of  soft  putty  and  spreading  it  out  half  an  inch  thick 
on  a  piece  of  tarlatan  or  net,  the  dimensions  of  which  should  be 
about  twelve  inches  by  twenty -six.  The  clay  is  spread  over 
about  half  this  surface,  that  is,  about  nine  inches  by  twelve,  the 
remainder  of  the  tarlatan  or  net  is  folded  over  so  as  to  cover 
the  upper  surface  of  the  clay,  and  to  prevent  as  much  as  pos- 
sible the  smearing  of  the  patient's  clothes.     A  hole  is  cut  in 
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the  upper  layer  of  the  net,  and  a  piece  of  soft  metal,  such  as 
tin.  possessing*  a  binding- screw  14)011  its  upper  surf  ace,  is  passed 
under  the  net  and  allowed  to  rest  on  the  surface  of  the  clay. 
To  the  binding  screw  is  attached  one  of  the  rheophores  lead- 
ing from  the  battery.  No  more  convenient  electrode  has  as 
yet  been  devised  that  will  adapt  itself  so  closely  to  the  ine- 
qualities of  an  abdomen  often  enormously  distended  by  a 
tumor;  but  the  potters'  clay  electrode  has  many  disadvan- 
tages— it  is  very  difficult  to  keep  it  warm,  and  therefore  often 
when  first  applied  strikes  very  cold  to  the  patient;  its  prepa- 
ration is  disagreeable  and  messy  work,  and  the  clay  more  or 
less  oozes  through  the  meshes  of  the  material  on  which  it  is 


Fig.  32.— Gaiffe's  Galvanometer. 


Fig.  33.— Dr.  Stohrer's  Galvanometer. 


spread,  and  adheres  to  the  patient's  skin  and  clothes.  Some 
better  form  of  electrode,  that  will  diffuse  the  current  equally 
over  a  large  surface,  is  much  to  be  desired. 

The  electrodes  used  for  applying  the  current  internally  are 
of  different  patterns,  according  to  the  description  of  tumor  that 
is  to  be  dealt  with,  and  whether  or  not  a  sound  can  be  passed 
into  the  uterus  through  the  os  and  cervical  canal.  In  the 
former  methods  of  treating  fibroid  tumors  by  electrolysis, 
galvano-puncture  was  practised  much  more  frequently  than 
is  now  the  case.  Many  of  the  punctures  were  made  through 
1 1n'  abdominal  walls,  and  careful  directions  were  given,  in  de- 
scriptions  of  the  operation,  as  to  how  the  needles  were  to  be 
introduced  and  removed.     The  former  operations  were  from 
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this  cause  much  more  serious  and  risky,  and  on  the  whole, 
even  when  no  unfavorable  symptoms  occurred,  were  not  so 
satisfactory  in  their  results  as  these  operations  are  at  the 
present  day. 

When  it  is  possible  to  pass  a  sound  into  the  uterus  Dr. 
Apostoli  uses  a  platinum  rod  about  a  foot  long-,  blunt  at  one 
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Fig.  34. — Apostolus  Intra-uterine  Electrode. 

end  and  pointed  as  a  trocar  at  the  other.  This  rod  is  about 
the  size  of  an  ordinary  sound,  and  can  be  passed  into  a  can- 
ulated  handle,  and  fixed  by  a  screw  swivel  on  its  side.  Either 
end  can  be  thus  fixed  according-  to  the  requirements  of  the 
operation.  At  first  the  whole  rod  was  made  of  platinum,  but 
now  the  trocar  half  is  made  of  steel,  as  steel  takes  a  better 
point,  is  not  so  expensive,  and  can  be  used  equally  as  well  as 
platinum  with  the  negative  pole — the  pole  always  employed 


when  galvano-puncture  is  practised.  A  vulcanite  or  celluloid 
sheath  is  used  to  protect  that  part  of  the  sound  electrode  that 
is  in  the  vagina  or  against  the  vulva. 

The  electrode  used  by  the  author  is  much  more  flexible. 
It  consists  of  a  copper  wire  insulated  by  a  No.  5  or  6  English 
gum-elastic  catheter.    The  last  inch  consists  of  a  piece  of 
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platinum  of  the  same  size  as  the  catheter,  welded  on  to  the 
end  of  1  tie  copper  wire.  The  electrodes  are  made  so  that  1  hey 
can  he  used  with  an  ordinary  handle,  or  are  provided  with  a 
Brodic's  handle  possessing-  a  binding-  screw,  to  which  can  he 
attached  the  other  rheophore  leading  from  the  battery.  This 
form  of  electrode  is  very  much  less  expensive,  on  account  of 
the  smaller  amount  of  platinum  that  is  used  in  its  manufac- 
ture. The  flexibility  is  an  advantage,  as  it  enables  it  to  be 
passed  into  the  uterine  cavity  through  the  cervical  canal  in 
many  cases  in  which  it  would  be  impossible  to  do  so  with  the 
rig  id  electrode  used  by  Dr.  Apostoli.  When  a  fibroid  tumor 
is  present,  the  uterus  is  often  so  tilted  in  one  direction  or  an- 
other that  the  opening  and  course  of  the  cervical  canal  are 


Fig.  36. 


very  far  removed  from  the  position  in  which  they  would  natu- 
rally be  found  And  again,  with  the  celluloid  or  vulcanite 
sheath  used  by  Dr.  Apostoli  it  is  almost  impossible  to  shield 
that  part  of  the  platinum  rod  which  is  in  contact  with  the 
cervical  canal  and  os  uteri.  With  the  more  flexible  electrode 
it  is  quite  easy  to  get  the  unprotected  end  of  the  platinum 
well  within  the  uterine  cavity;  the  gum-elastic  part  of  the 
stem  only  being  in  the  cervical  canal. 

The  needles  for  puncturing  the  tumors  are  made  of  plati- 
num or  steel  of  the  shape  showm  in  the  diagram  (Fig.  36),  and 
are  fitted  on  to  a  handle.  They  are  intended  to  be  used  with 
a  speculum,  but  might  be  used  without  if  the  greater  part 
were  insulated,  leaving  only  about  an  inch  of  the  metal  hare 
at  the  end  (see  also  Fig.  28;  p.  800). 

Before  commencing  an  operation,  the  size  of  the  tumor 
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should  be  accurately  gauged  and  measured,  so  that  compari- 
son can  be  made  during  the  course  of  the  treatment,  or  when 
sufficient  relief  has  been  obtained  so  as  to  render  its  continu- 
ance unnecessary.  In  this  relationship  it  must  be  remembered 
that  in  the  great  majority  of  cases,  and  especially  in  women 
of  about  middle  age,  as  the  distressing  symptoms  are  relieved 
and  the  general  health  improves,  there  almost;  invariably  takes 
place  a  deposition  of  subcutaneous  abdominal  fat,  which  would 
seriously  invalidate  the  measurements  if  not  taken  into  con- 
sideration. The  capacity  of  the  uterus,  as  evidenced  by  the 
distance  to  which  a  sound  can  be  introduced,  is  one  of  the  best 
guides  as  to  increased  or  diminished  size.  The  other  most 
important  measurements  to  be  taken  are : 

From  the  tip  of  the  xiphoid  cartilage  to  the  centre  of  the 
umbilicus. 

From  the  xiphoid  cartilage  to  the  symphysis  pubis. 

From  the  umbilicus  to  the  symphysis. 

Girth  at  umbilicus. 

From  one  anterior  superior  spine  to  the  other. 

From  the  right  anterior  superior  spine  to  the  umbilicus. 

From  the  left  anterior  superior  spine  to  the  umbilicus. 

If  the  tumor  is  at  all  prominent,  additional  measurements 
may  be  made : 

From  the  tip  of  the  xiphoid  cartilage  to  the  highest  part 
of  the  tumor. 

Girth  over  the  most  prominent  part  of  the  tumor. 

From  the  highest  part  of  the  tumor  to  the  symphysis;  and, 
if  possible,  the  greatest  width  and  length  of  the  tumor  taken 
with  calipers. 

After  electrolysis  has  been  performed  several  times,  both 
the  size  and  shape  of  the  tumor  will  be  found  to  be  altered. 

The  Operation. — The  vagina  should  be  syringed  out  with 
an  antiseptic  solution,  such  as  dilute  carbolic  acid  (1  in  80), 
and  the  patient  placed  in  the  dorsal  position  on  a  couch  or 
operating  table,  with  the  buttocks  brought  well  down  to  the 
edge.  If  the  table  does  not  possess  supports  for  the  feet,  a 
couple  of  chairs  should  be  placed  on  which  the  feet  can  rest. 
The  abdomen  of  the  patient  should  now  be  uncovered  and 
sponged  with  warm  salt  and  water,  or  a  warm  2^-per-cent 
solution  of  chloride  of  zinc.  This  helps  to  reduce  the  resistance 
of  the  skin.     A  large  surface  electrode  of  potters'  clay  should 
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now  be  placed  upon  the  abdomen  and  pressed  gently  with  a 
towel  so  as  to  make  it  adapt  itself  perfectly  to  the  skin.  Should 
there  be  any  scratch,  abrasion,  or  acne  spot  on  the  abdomen 
it  should  be  first  covered  with  a  small  piece  of  oil-silk  or  plas- 
ter before  the  electrode  of  potters'  clay  is  applied,  as  any  such 
imperfection  in  the  cuticle  offers  less  resistance  to  the  passage 
of  the  current,  and,  as  the  strength  is  increased,  would  cause 
great  pain,  so  that  the  patient  would  not  be  able  to  bear  such 
strong  currents  as  she  otherwise  would. 

The  electrodes,  needles,  or  trocar,  intended  for  internal  ap- 
plication, as  well  as  the  bandies  to  be  used  with  them,  should 
be  placed  by  the  side  of  the  operator  in  a  porcelain  dish  con- 
taining an  antiseptic  solution.  The  operator  should  place 
himself  between  the  thighs  of  the  patient,  and  having  rinsed 
his  hands  in  the  antiseptic  solution,  should  introduce  the  fore- 
finger of  the  left  hand  into  the  vagina  and  seek  for  the  os 
uteri.  Should  he  be  able  to  reach  it,  the  sound  electrode  (Fig. 
35)  is  passed  along  the  finger,  already  in  the  vagina,  and  its 
end  tilted  up  so  as  to  make  it  enter  the  cervical  canal.  If 
possible,  the  internal  electrode  should  always  be  passed  into 
the  cavity  of  the  uterus,  but  in  some  cases  it  is  accomplished 
with  great  difficulty,  and  occasionally  is  altogether  impracti- 
cable, on  account  of  the  uterus  being  tilted  and  displaced  by 
the  size  and  weight  of  the  tumor;  but  every  manoeuvre  should 
be  practised  by  which  a  sound  can  be  introduced.  The  os  can 
sometimes  be  pulled  down  by  a  hook,  or  pressure  on  the  tumor 
through  the  abdominal  wall  will  so  alter  the  direction  of  the 
uterus  that  an  electrode  can  be  passed  into  the  canal.  The 
employment  of  the  more  flexible  electrode  is  in  these  cases  a 
great  advantage.  With  the  index  finger  in  the  vagina,  the 
end  of  the  electrode,  when  it  reaches  the  os,  can  very  often  be 
turned  so  that  it  enters. the  aperture. 

In  the  majority  of  cases  the  internal  electrode  should  be 
attached  to  the  negative  pole  of  the  battery,  for  instance, 
when  the  tumor  is  of  a  dense  and  fibrous  nature,  accompanied 
by  dysmenorrhcea,  amenorrhoea,  or  the  ordinary  pressure  and 
bearing-down  symptoms  due  to  its  size  and  weight,  or  when 
reflex  neurotic  symptoms  predominate.  When  the  tumor  is 
of  ;i  soft  and  more  vascular  nature,  and  inclined  to  be  associ- 
ated with  menorrhagia,  then  the  internal  electrode  should  be 
attached  to  the  positive  pole  on  account  of  its  hemostatic 
V— 56 
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action.  When  used  with  the  positive  pole  the  metal,  intra- 
uterine portion,  of  the  electrode  should  he  made  of  platinum, 
because  of  all  metals  it  is  the  least  oxidizable.  With  the  neg- 
ative pole  any  metal  may  he  employed,  as  the  current  does 
not  then  oxidize,  and  the  electrode  will  he  removed  from  the 
uterus  with  the  metal  portion  as  clean  and  bright  as  when  in- 
troduced. When  it  is  found  necessary  to  puncture  the  tumor, 
for  instance  in  those  cases  when  a  sound  cannot  be  introduced, 
the  needle  or  trocar  is  attached  to  the  negative  pole,  and,  as 
far  as  the  current  is  concerned,  may  be  made  of  any  metal. 
Steel  takes  the  best  point,  and  is,  therefore,  the  metal  usually 
preferred. 

The  needles  are  most  frequently  emploj^ed  with  the  object 
of  making  an  artificial  passage  into  the  uterine  substance, 
which  is  subsequently  used  for  the  introduction  of  the  sound 
electrode;  but  sometimes  punctures  are  made  into  dense  hard 
tumors,  when  it  would  be  quite  possible  to  introduce  an  elec- 
trode through  the  cervical  canal,  so  as  to  expedite  the  process 
of  disintegration.  Sometimes  the  punctures  are  used  in  con- 
junction with  the  intra-uterine  application.  All  the  punctures 
are  made  from  the  vagina,  and  into  the  most  prominent  part 
of  the  tumor,  or  into  that  part  which  will  lead  most  readily  to 
the  uterine  cavity,  of  course  taking  care  that  the  needle  does 
not  injure  any  neighboring  parts,  such  as  the  bladder  or 
Douglas's  pouch,  or  enter  into  any  large  vessel  which  might 
be  indicated  by  the  presence  of  pulsation.  The  punctures  are 
not  made  so  deep  as  formerly,  but  now  are  usually  only  about 
half  an  inch  in  length.  They  may  or  may  not  communicate 
with  the  cervical  canal  or  uterine  cavity;  if  not,  the  channels 
made  may  be  used  for  subsequent  introductions  of  the  electrode 
when  the  current  is  employed,  or  fresh  punctures  may  be 
made  from  time  to  time  on  "  suitably  presenting  parts  of  the 
tumor." 30  The  punctures  are  made  through  a  speculum  wdien 
the  needles  are  used ;  with  Dr.  Apostolus  trocar  (Fig.  34)  a 
speculum  is  not  necessary.  The  needle  or  trocar  is  allowed 
to  remain  in  the  puncture  for  about  five  minutes,  and  100  mil- 
liamperes  is  the  current  strength  which  most  patients  can  bear. 

The  actual  cautery  has  not  infrequently  been  used  in  the 
treatment  of  hypertrophied  cervix,  and  by  Dr.  Greenhalgh  to 
favor  the  enucleation  of  fibroids;  the  puncture  and  production 
of  a  hole  in  the  cervix  uteri  bv  electrolysis  is  in  no  way  a  more 
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dangerous  proceeding.  The  application  of  electrolysis  is  itself 
antiseptic,  but  in  order  that  no  precaution  may  be  omitted,  it 
is  usual  to  have  the  vagina  syringed  out  with  some  antiseptic 
solution  both  before  and  after  the  operation.  When  it  is  nec- 
essary to  perform  galvano-puncture  this  precaution  is  perhaps 
Hi    more  desirable. 

When  everything  is  ready  and  in  position, — that  is,  the 
potters'  clay  electrode  accurately  adapted  to  the  skin  of  the 
abdomen  and  connected  with  the  positive  or  negative  pole  of 
the  battery  according  to  circumstances;  the  internal  elec- 
trode selected  and  placed  in  position  and  connected  with  the 
other  pole;  and  the  galvanometer  arranged  so  as  to  be  in- 
cluded in  the  circuit, — the  circuit  is  closed,  and  the  current 
gradually  increased  in  strength  without  any  break.  If  when 
strong  it  gives  rise  to  any  complaint  on  the  part  of  the  pa- 
tient, the  strength  must  be  gradually  reduced  again  by  elimi- 
nating one  or  two  cells  from  the  circuit,  but  the  patient  must 
be  encouraged  to  bear  as  strong  a  current  as  she  can.  It  will 
often  be  found  that  at  the  first  application  a  current  of  more 
than  70  or  100  milliamperes  cannot  be  tolerated.  On  subse- 
quent occasions  the  current  can  be  borne  stronger,  and  some- 
times reaches  as  high  as  250  or  300  milliamperes.  Anything 
over  100  may  be  considered  quite  strong  enough  to  obtain 
results  in  case  of  non-galvano-puncture.  The  time  occupied 
by  each  application  varies  from  five  to  eight  or  ten  minutes. 
The  current  should  be  gradually  reduced  in  strength,  cell  by 
cell,  in  the  same  way  as  it  was  increased,  and  the  greatest 
care  taken  not  to  produce  any  shock,  which  would  be  the  re- 
sult if  the  circuit  were  suddenly  broken. 

It  is  as  well  that  the  patient  should  remain  in  bed  and 
quiet  for  twenty-four  or  forty-eight  hours  after  the  first  a  p- 
plication,  and  on  subsequent  occasions  if  there  be  any  pain  or 
tenderness  of  the  abdomen;  but  generally  a  patient  may,  after 
an  hour  or  two's  rest,  walk  about,  and  on  the  following  day 
pursue  her  usual  occupation. 

The  resistance  the  patient  offers  to  the  current  varies  very 
much  with  the  condition  of  the  skin  at  the  time  of  the  applica- 
tion, and  with  t  lie  size  and  moisture  of  the  external  electrode. 
In  one  case,  when  a  current  strength  of  140  milliamperes  was 
used,  and  given  by  10  cells  of  a  Stohrer's  battery,  the  resist- 
ance was  calculated  to  be  about  130  ohms.     In  another  case, 
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with  a  current  strength  of  120  milliamperes  from  16  cells,  the 
resistance  was  about  225  ohms.  In  each  case  the  electro-mo- 
tive force  of  the  battery  was  taken  by  a  voltameter  previously 
to  the  operation.  In  some  American  cases  the  resistance 
offered  has  been  reported  as  low  as  60  ohms;  this  seems  al- 
most incredible,  but  is  probably  true  if  the  current  used  in 
any  way  approached  in  strength  those  recorded,  viz.,  500  to 
1,000  milliamperes. 

The  number  of  applications  of  the  current  that  are  neces- 
sary will  vary  with  the  character  of  the  tumor.  For  bleeding- 
fibroids  four  or  five  applications  are  sometimes  sufficient  to 
obtain  relief,  although  the  majority  require  ten  or  twelve. 
Hard,  dense  fibroid  tumors  diminish  in  size  very  slowly,  and 
may  require  as  man3T  as  thirty  applications  of  intra-uterine 
electrolysis.  It  is  difficult  to  fix  any  exact  time  at  which  the 
applications  should  be  discontinued,  as  the  tumors  seldom  dis- 
appear entirely.  When  the  patient  has  been  relieved  of  all 
distressing  symptoms  and  the  tumor  is  reduced  sufficiently 
in  size  to  cease  to  be  an  annoyance  through  its  bulk  and 
weight,  the  applications  may  be  reasonably  stopped,  or  o\\\y 
had  recourse  to  occasionally,  should  any  symptom  return  to 
justify  it. 

The  frequency  with  which  the  applications  should  be  made 
is  also  a  matter  which  depends  upon  various  circumstances, 
such  as  the  nature  of  the  tumor,  convenience,  menstruation, 
the  effects  produced,  and  other  conditions.  In  some  cases  the 
applications  may  be  made  as  often  as  twice  a  week,  or  every 
four  days,  in  others  intervals  of  ten  days  or  a  fortnight  may 
be  necessary. 

The  great  danger  inseparable  from  abdominal  section  and 
the  uselessness  of  all  medicinal  treatment  for  the  removal  of 
uterine  fibroids,  makes  this  mode  of  treatment  by  electrolysis 
the  more  acceptable  and  of  greater  importance.  There  are 
few  fibroid  tumors  which  do  not  cause  some  inconvenience,  and 
more  or  less  distressing  symptoms.  In  some  cases  they  ren- 
der life  almost  intolerable;  the  ever  constant  weight  and 
dragging  pain ;  the  interference  with  digestion,  defecation, 
and  sometimes  with  micturition ;  the  reflex  neurotic  symptoms 
and  depression;  the  ever  constant  ill-health  with  exacerba- 
tions at  the  ordinary  monthly  periods,  sometimes  with  down- 
right acute  pain  or  profuse  hemorrhage,  which  incapacitates 
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the  patient  for  several  days  or  a  week;  the  drain  on  the  vital 
powers  produced  by  this  incessant  pain  and  sometimes  con- 
stant loss  of  blood;  all  these  call  for  some  relief  beyond  the 
usual  exhortation  to  wait  for  the  menopause  or  a  useless  visit 
to  Kreuznach  or  Horncastle.  Enucleation  is  often  impracti- 
cable, and  is  never  unattended  with  danger.  In  electrolysis 
we.  have  a  means  of  relief,  the  application  of  which  is  not  diffi- 
cult to  those  who  understand  the  medical  and  surgical  uses 
of  electricity.  It  is  not  unduly  painful.  It  is,  if  properly  ap- 
plied, practically  free  from  danger.  If  the  tumor  is  not  much 
reduced  in  size  the  distressing*  symptoms  are  almost  invari- 
abry  relieved,  and  the  patient's  health  improved,  and  she  is 
not  in  a  worse  condition  for  more  heroic  measures,  should  they 
be  deemed  advisable,  than  before  the  application  of  electricity. 
The  treatment  is  spread  over  rather  a  lengthened  period  of 
time,  but  after  the  first  or  second  application  no  enforced  con- 
finement to  bed  is  necessary  or  imposed  upon  the  patient. 

In  the  St.  Bartholomew's  Hospital  Reports  for  1S88  I  have 
given  the  details  of  "  Thirty  Cases  of  Fibro-myomata  of  the 
Uterus  treated  by  Electrolysis."  Twent3'-three  of  these  cases 
were  benefited  by  the  treatment.  In  eight  the  result  may  be 
described  as  very  good ;  the  patients  having  greatly  improved 
and  the  tumors  diminished  in  size.  Fifteen  may  be  said  to 
have  improved,  the  symptoms  being  relieved.  In  one  of  these 
cases  the  tumor  was  larger  at  the  end  of  a  year,  but  the  dis- 
tressing and  exhausting  symptom  of  loss  of  blood,  for  which 
treatment  was  primarily  sought,  was  relieved  and  has  not 
recurred.  In  one  case  the  tumor  was  extruded  from  the  os 
and  removed  by  the  ecraseur.  In  one  case  the  occurrence  of 
pneumonia  cut  short  the  treatment.  Two  cases  of  the  fifteen 
were  improved  at  the  time  they  left  the  hospital,  but  have 
not  been  heard  of  since.  In  four  cases  improvement  took 
place.  Two  improved  while  under  treatment,  but  relapsed. 
One  case  ended  fatally  by  ulceration  taking  place  into  a  large 
vessel.  Such  a  catastrophe  could  hardly  be  anticipated  or 
guarded  against,  but  the  possibility  of  its  occurrence  must  be 
taken  into  account  when  weighing  the  relative  value  of  this 
mode  of  treatment.  Uterine  fibroids  resent  interference.  In 
more  than  one  case  already  reported,  enucleation  has  been 
induced  by  the  application  of  electrolysis — not  altogether  an 
unfortunate  occurrence  if  the  patient  makes  a  good  recovery: 


88o  Electrolysis  in  Surgery, 

should  the  reverse  he  the  result,  the  electricity  has  to  bear  all 
the  blame  of  the  misfortune.  The  tumors  do  not  disappear 
so  rapidty  or  so  completely  as  we  have  been  led  to  expect,  or 
perhaps  as  British  gynecologists  supposed  would  be  the  case. 
I  do  not  think  that  the  electrolytic  treatment  will  supplant 
the  necessity  for  abdominal  section  or  removal  of  the  uterine 
appendages  in  such  cases  as  those  in  which  these  operations 
would  be  appropriate,  but  I  do  think  that  in  the  use  of  elec- 
tricity we  have  a  means  of  treating  fibroid  tumors  which  is 
superior  to  any  we  have  formerly  employed,  short  of  their  en- 
tire removal.  I  have  treated  a  large  number  of  cases,  and  in 
nearly  all  the  symptoms  have  been  relieved,  in  many  the 
tumors  have  decreased  in  size,  and  in  some  the  decrease  has 
been  considerable.  The  hemorrhage  has  usually  been  ar- 
rested; the  dysmenorrhea  has  been  relieved;  the  pain  and  dis- 
comfort have  decreased ;  the  rectal  and  bladder  troubles  have 
also  been  lessened,  and  the  patients  are  able  to  get  about  and 
walk  with  much  less  difficulty.  All  these  favorable  symptoms 
are  probably  due  to  the  relief  from  pressure  caused  by  a  slight 
diminution  in  the  size  of  the  tumor.  Nearly  all  the  patients  I 
have  operated  upon  have  expressed  themselves  as  feeling  bet- 
ter— better  in  health  and  better  in  spirits.  In  those  whose 
tumors  were  accompanied  by  menorrhagia  no  doubt  the  im- 
provement in  health  was  greatly  due  to  the  arrest  of  the 
hemorrhage.  That  adventitious  tissue  does  decrease  and  get 
reabsorbed  under  the  electrolytic  treatment  I  feel  sure,  and 
have  been  able  to  observe  it  in  several  cases  of  stricture  of 
the  urethra. 

Hypertrophy  of  the  Cervix. — This  affection  has  often  been 
treated  successfully  by  electrolysis,  and  sometimes  when  other 
means  have  failed.  One  or  two  needles  connected  with  the 
negative  pole  are  thrust  for  about  half  an  inch  into  the  hyper- 
trophied  tissue  and  a  current  strength  of  eight  to  ten  milli- 
amperes  used  for  five  to  eight  minutes.  The  positive  pole  is 
placed  on  the  abdomen,  or,  if  the  patient  is  on  her  side,  on 
some  indifferent  part  of  the  body.  This  operation  can  be  per- 
formed twice  between  each  menstrual  period,  not  fixing  an 
operation  too  near  them,  and  allowing  ten  days  or  a  fortnight 
to  elapse  between  the  applications  of  electricity. 

Fungoid  groivths  may  also  be  destined  by  electrolysis 
by  employing  the  galvano-puncture. 
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Attempts  have  also  been  made  to  encourage  reabsorption 
in  ovarian  cysts  by  means  of  galvano-puncture, but  the  results 
collected  and  published  by  Dr.  Paul  F.  Munde,  of  New  York, 
are  not  very  encouraging-.31  The  deaths  following-  the  em- 
ployment of  electrolysis  were  17. G6  per  cent,  and  the  cures  only 
55  per  cent. 

Electrolysis  has  also  been  used  to  reduce  the  thickening 
which  sometimes  remains  after  inflammation  of  the  cellular 
tissue  included  in  the  pelvic  folds  of  the  peritoneum  (pelvic 
cellulitis).  Interference  by  electricity  in  the  acute  stage  is  to 
be  deprecated,  although  it  has  been  advised  by  some  authors. 

Negative  galvano-puncture  is  performed  sometimes  into 
the  thickened  mass  and  sometimes  into  the  enlarged  uterus  or 
hypertrophied  cervix.  Chloroform  is  not  as  a  rule  necessary. 
A  previous  injection  of  morphia  may  be  employed  to  allay  ap- 
prehension and  quiet  the  patient.  The  strength  of  the  cur- 
rent used  must  be  regulated  by  the  feelings  of  the  patient,  and 
may  vary  from  50  milliamperes  even  up  to  250.  The  higher 
currents  cannot  as  a  rule  be  used  without  an  anaesthetic.  The 
time  occupied  at  each  application  of  electricity  should  be  from 
five  to  eight  minutes;  and  the  applications  should  be  made 
midway  between  the  menstrual  periods.  The  number  of  ap- 
plications necessary  depends  upon  the  case.  The  punctures 
should  be  made  by  preference  into  the  posterior  part  of  the 
uterus,  avoiding-  all  pulsating  vessels,  but  choosing  as  far  as 
possible  the  most  prominent  part  of  the  enlarged  organ.  The 
punctures  should  not  be  deep  (a  quarter  to  half  an  inch).  An- 
tiseptic precautions  should  be  employed.  The  vagina  should 
be  syringed  out  both  before  and  after  the  operation  by  some 
antiseptic  solution,  such  as  carbolic-acid  solution  1  in  80.  The 
instruments  to  be  used  should  also  previously  be  immersed  in 
a  similar  fluid.  After  the  puncture  a  tampon  of  iodine  and 
glycerin  may  be  used. 

Metritis  and  endometritis  are  often  treated  by  the  chemical 
galvano-cauterization  of  the  mucous  membrane  of  the  uterus 
or  the  cervical  canal,  which  is,  in  fact,  the  electrolysis  of  the 
mucous  membrane.  It  is  performed  by  passing  an  uterine 
electrode  into  the  cervical  canal  or  into  the  cavity  of  the  uterus. 
Antiseptic  precautious  should  be  employed.  In  cases  asso- 
ciated with  much  hemorrhage,  the  positive  pole  is  used  inter- 
nally and  the  uncovered  metal  part  of  the  electrode  within 
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the  uterus  (see  Fig.  35)  must  be  made  of  platinum.  In  other 
cases  the  internal  electrode  is  made  negative.  It  is  not  neces- 
sary to  use  a  current  that  will  cause  pain.  With  nervous 
patients  40  or  50  milliamperes  will  he  sufficient.  The  current 
should  always  be  increased  slowly,  20  to  30,  to  50  milliamperes, 
by  adding-  one  or  two  cells  of  the  battery  at  a  time  to  the 
circuit.  At  the  first  application  the  current  strength  should 
not  exceed  100  milliamperes,  but  on  subsequent  occasions, 
if  the  patient  bear  the  treatment  well,  200  milliamperes  or 
even  stronger  currents  may  be  used.  Each  application  should 
occupy  five  to  ten  minutes,  and  the  current  strength  reduced 
as  gradually  as  it  was  increased.  The  electrode  when  passed 
into  the  uterus  should  be  made  as  much  as  possible  to  touch 
every  point  of  the  mucous  membrane  by  occasionally  moving 
it  from  place  to  place.  The  application  can  be  made  once 
every  week  or  twice  as  often  if  necessity  requires.  The  num- 
ber of  applications  necessarj^  depends  upon  the  case. 

Dr.  Bartholow  says:  "A  large  and  accumulating  experi- 
ence in  this  county  and  abroad,  has  conclusively  demonstrated 
the  power  of  galvanism  to  bring  about  the  absorption  of  in- 
flammatory exudations  in  the  pelvic  cavity.  By  Remak  this 
function  of  galvanism  was  entitled  catalytic,  but  at  present 
the  term  most  in  vogue  is  cataphoric.  As  has  been  shown, 
galvanism  lessens  or  removes  congestion  by  an  influence  ex- 
erted on  the  vessels.  When  the  faradic  current  can  be  directly 
applied  to  the  affected  part,  as  is  feasible  in  uterine  affections, 
strong  contractions  of  the  arterioles  can  be  caused  by  it. 
Whether  the  result,  in  pelvic  diseases,  is  effected  by  this  action 
on  the  vessels,  or  b\T  catalytic  or  cataphoric  influence,  may  be 
a  merely  technical  question;  but  the  important  practical  fact 
is  established  that  by  galvanic,  faradic,  and  galvano-faradic 
applications  very  serious  maladies  are  cured  more  speedily, 
safely,  and  easily,  than  by  the  best  directed  use  of  medicines." 

Cancer. 

The  subject  of  the  treatment  of  cancer  by  electrolysis  has 
been  again  brought  prominently  before  the  profession  by 
recent  papers  in  one  of  the  medical  journals,  and  has  excited 
some  attention.  The  treatment  of  cancer  by  this  agent  has 
from  time  to  time  been  revived  and  extensively  employed  to 
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again  fall  into  disuse.  The  chief  reasons  for  the  fluctuation  in 
the  prevalence  of  the  use  of  electricity  for  this  as  for  many 
other  affections,  is  that  immediately  it  is  brought  into  prom- 
inence it  is  frequently  employed  in  unsuitable  cases,  and  there- 
fore gives  unsatisfatory  results;  or,  the  expense  and  trouble 
■with  the  batteries,  and  the  time  necessarily  involved  in  carry- 
ing- out  the  details  of  the  treatment  are  so  great  that  medical 
men  very  soon  are  induced  to  abandon  it  for  more  expeditious 
and  less  troublesome  methods.  The  latter  in  most  cases  of 
cancer  are  no  doubt  the  more  suitable.  For  instance,  for  the 
removal  of  a  cancer  of  the  breast,  the  knife  is  in  most  cases 
much  to  be  preferred  to  the  use  of  electricity  as  far  as  our 
present  knowledge  of  its  application  enables  us  to  employ  it. 
But  there  ma3T  be  cases  that  are  bej^ond  the  hope  of  successful 
excision  or  in  which  the  patient  will  not  submit  to  a  cutting- 
operation,  and  then  the  treatment  by  electrolysis  may  be  the 
most  suitable  of  all  other  alternatives. 

A  tumor  of  the  breast  can  be  destroyed  and  allowed  to 
slough  out  with  as  good  a  prospect  of  its  not  returning  as 
when  removed  by  the  knife;  but  the  process  by  electrolysis 
takes  a  much  longer  time,  is  much  more  troublesome,  and  in 
the  long  run  involves  more  pain. 

The  use  of  electricity  for  the  destruction  of  small  scirrhus 
masses  is  described  by  Dr.  Golding  Bird  in  his  lectures  on 
"Electricity  and  Galvanism," published  in  1849  (p.  137);  again 
by  Dr.  Althaus  in  1867  in  his  paper  "On  the  Electrolytic 
Treatment  of  Tumors  and  other  Surgical  Diseases."  The 
plan  advocated  by  Dr.  Althaus  was  extensively  tried  by  the 
late  Mr.  Callender  in  1873  and  1874  in  the  wards  of  St.  Bar- 
tholomew's, and  also  at  the  same  date  by  the  author  when 
House  Surgeon  for  Mr.  Lather  Holden,  but  the  results  were 
4not  satisfactory.  Large  sloughing  sores  were  left  in  the  pa- 
tient's breasts,  with  only  a  partial  destruction  of  the  cancer. 
The  only  benefit  was  some  reduction  of  pain.  Dr.  Althaus 
says,  "It  is  a  curious  fact  that  the  peculiar  lancinating  pains 
of  cancer  generally  seem  to  disappear,  or  at  least  to  diminish 
considerably,  soon  after  the  commencement  of  the  electrolytic 
treatment,  and  long  before  the  whole  tumor  lias  disappeared." 

In  nearly  all  the  cases  operated  on  at  the  date  to  which 
reference  lias  been  made,  very  strong  currents  were  used.  In 
those  days  there  were  no  galvanometers  graduated  into  mil- 
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liamperes,  but  from  later  experience  it  would  seem  that  the 
current  strengths  employed  were  quite  as  high  as  those  re- 
cently employed  for  uterine  fibroids. 

Drs.  Beard  and  Rockwell  have  described  a  system32  of 
treating  scirrhus  tumors  which  they  call  "  electrolysis  of  the 
base."  It  consists  of  passing  needles  connected  with  both 
poles  of  a  galvanic  battery  into  the  normal  tissue  beneath  the 
tumor,  when  that  is  possible,  and  thoroughly  destroying  the 
connection  between  the  tumor  and  the  subjacent  structures. 
When  the  tumor  is  a  large  one  they  consider  it  best  to  remove 
it  by  the  knife  and  then  to  thoroughly  destroy  the  surface 
from  which  the  tumor  has  been  removed,  by  electrol^vsis,  so 
as  to  destroy  any  cancer  cells  that  may  be  in  the  parts  sub- 
jacent to  the  tumor.  The  advantages  they  claim  for  this 
method  are  that  there  is  less  liability  to  recurrence,  less 
hemorrhage,  less  liability  to  shock,  more  satisfactory  healing, 
and  less  likelihood  of  septicaemia  and  pyaemia. 


Fig.  37. 

There  are  other  cases,  such  as  cancer  of  the  uterus,  in  which 
the  disease  has  spread  to  the  vaginal  walls,  or  where  the 
cauliflower  excrescences  are  so  extensive  and  diffused  that 
there  is  no  prospect  of  removing  them  with  the  knife,  the 
ecraseur,  or  the  galvano-cauter}7,  in  which  electrolysis  is  of 
the  greatest  service  in  removing  portions  of  the  growth,  ar- 
resting its  increase,  relieving  pain,  decreasing  hemorrhage, 
and  prolonging  life.  For  this  purpose  an  electrode  composed 
of  a  broad  piece  of  zinc  is  connected  with  the  positive  pole  of 
a  constant-current  battery,  the  negative  pole  being  placed  on 
some  indifferent  part  of  the  body.  When  the  circuit  is  closed 
decomposition  of  the  diseased  tissue  takes  place  with  a  forma- 
tion of  chloride  of  zinc  around  the  positive  electrode.  This 
has  an  advantage  over  destruction  by  ordinary  chloride  of 
zinc,  or  the  actual  cautery,  inasmuch  as  the  action  can  be 
localized  and  arrested  at  pleasure,  and  the  destruction  of  the 
tissues  can  be  regulated  to  the  exact  amount  that  is  desired. 
Needles  are  also  used  for  destro^ying  portions  of  the  growth, 
and  may  be  attached  to  the  negative  pole,  or  to  both  poles. 
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In  the  latter  case  the  destruction  takes  place  much  more 
rapidly.  The  positive  pole  is  used  only  when  the  additional 
action  of  the  metal,  of  which  the  electrode  is  composed,  is 
required. 

A  recent  writer  on  the  treatment  of  cancer  by  electricity 
has  advocated  the  employment  of  shocks,  given  by  the  inter- 
ruption and  reversal  of  very  strong1  galvanic  currents.  He 
advocates  this  mode  of  treatment  on  the  theory  that  the  low 
vitality  of  the  cancer  cells  is  extinguished  by  the  sudden  re- 
version of  the  current,  and  likens  it  to  the  process  by  which 
human  life  is  destroyed  by  electricity.  He  denies  the  occur- 
rence of  any  electrolytic  action  between  the  two  poles  in  the 
ordinary  method  of  treating  fibroid  tumors,  and  brings  for- 
ward experiments  to  substantiate  his  contention.  The  author 
has  before  argued 33  that  electricity  probably  does  not  kill  by 
shocks  when  administered  to  lowly  organized  living  material, 
but  by  the  effects  of  shock  upon  highly  organized  living  beings, 
acting  through  the  inhibitory  nerves,  and  interfering  with  the 
rhythm  of  the  heart.  It  is  probable  that  it  is  more  difficult 
to  extinguish  lowly  organized  vitality  by  shocks  than  highly 
specialized  vitality,  presided  over  by  an  elaborate  and  finely 
differentiated  nervous  system.  The  experiments  also  brought 
forward  to  prove  that  no  change  takes  place  between  the 
poles  when  a  current  of  electricity  is  applied  to  animal  tissue, 
have  been  proved  to  be  fallacious.  The  experiments  referred 
to  are  as  follows : 34  "  Three  glasses  were  connected  together 
with  a  stout  lamp-wick.  Into  each  of  these  a  standard  solu- 
tion of  iodide  of  potash  was  placed.  A  current  was  then 
passed  through  the  solution,  with  an  intensity  of  200  milliam- 
peres,  until  the  whole  of  the  iodide  of  potash  in  the  two  outer 
glasses  was  decomposed.  On  testing  the  centre  glass,  it  was 
found  to  contain  as  much  iodide  of  potash  as  before,  although 
in  the  two  outer  glasses  it  was  all  decomposed."  "A  second 
experiment  was  then  tried  with  water  in  the  outer  glasses, 
and  a  solution  of  iodide  of  potash  in  the  centre.  The  current 
was  passed  as  before,  but  no  decomposition  took  place  in  the 
centre  glass.  A  third  experiment  was  tried  on  the  web  of  the 
frog's  foot,  and  watched  through  the  microscope.  At  the 
positive  pole  a  coagulation  took  place,  with  exudation  of  blood 
from  the  capillaries.  At  the  negative  pole  a  collection  of 
hydrogen  bubbles  could  be  seen.     Between  the  poles  no  change 
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could  be  observed,  and  the  circulation  went  on  as  before. 
Finally,  a  strong-  current  was  passed  through  a  fibroid  tumor, 
soon  after  removal  from  the  body,  for  a  period  of  several 
hours.  On  making  sections  of  the  portion  between  the  poles, 
no  change  could  be  detected.  All  these  experiments  demon- 
strated in  a  conclusive  way  that  the  passage  of  a  constant 
current  does  not  cause  any  decomposition  between  the  poles, 
although  there  must  of  necessity  be  an  exchange  of  atoms  be- 
tween the  molecules." 

In  referring*  to  these  experiments  before  the  Obstetrical 
Society  of  London,  on  June  21st,  1888,  the  author  stated  that 
he  had  repeated  the  experiments,35  "substituting  pieces  of 
copper  wire  for  the  lamp-wick,  as  his  connecting  media.  The 
copper  wire,  while  being  a  very  good  conductor,  was  also  de- 
composed by  electricity.  In  this  case  the  iodide  of  potassium 
was  split  up  in  each  jar,  free  iodine  appearing  at  the  positive 
ends  of  the  pieces  of  connecting  wire,  and  a  large  quantity  of 
gas  (hydrogen)  being  liberated  at  the  negative  ends." 

Some  interesting  experiments  are  also  detailed  in  Golding 
Bird's  "  Natural  Philosoplvy,"  to  show  that  changes  do  take 
place  at  other  points  than  the  electrodes  when  a  current  of 
electricity  is  passed  through  several  electrolytes.36  "The 
statement  that,  in  cases  of  electro-chemical  decomposition,  the 
changes  which  take  place  in  the  electrolyte  are  continuous 
through  a  line  of  molecules,  and  not  limited  to  those  in  con- 
tact with  the  electrodes,  meets  with  an  interesting  illustra- 
tion in  the  well-known  experiment  in  which  an  alkali  appears 
to  traverse  an  acid  without  combining  with'it;  and  which  has 
been  erroneously  regarded  as  a  case  of  suspension  of  the  laws 
of  chemical  affinitj". 

"  Let  three  cups,  a,  s,  b,  be  placed  side  by  side  and  con- 
nected by  means  of  pieces  of  lamp-cotton,  moistened  with  a 
solution  of  sulphate  of  soda.  Let  a  and  b  be  filled  with  a 
solution  of  this  salt,  and  the  central  cup,  s,  with  dilute  sul- 
phuric acid.  Let  a  platinum  electrode,  c,  connected  with  the 
last  copper  cell  of  the  battery,  dip  into  a,  and  another,  z,  from 
the  last  zinc  plate,  dip  into  b.  The  positive  current  will  now 
enter  the  fluid  in  a,  and  escape  from  B  through  z,  traversing 
s  in  its  course.  Electrolysis  of  the  sulphate  of  soda  will  take 
place,  its  acid  with  ox3Tgen  being  set  free  in  a,  and  the  sodium 
will  pass  through  the  sulphuric  acid  in  s  and  reach  B,  so  that 
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a  quantity  of  free  soda  will  soon  be  found  in  B;  the  sodium 
being  oxidized  at  the  expense  of  the  water.  It  is  evident  that 
this  alkaline  body  must  have  traversed  the  acid  in  s,  with 
which,  indeed,  it  for  an  instant  combined,  and  the  resulting 
sulphate  of  soda  being  decomposed  by  the  current,  the  soda 
ultimately  appears  in  B. 

"  That  in  experiments  of  this  kind  the  base  really  combines 
with  the  acid  it  is  made  to  traverse  is  proved  by  using  a  salt 
with  the  base  of  which  the  acid  forms  an  insoluble  combinat  ion. 
Under  these  circumstances  it  is  removed  from  the  influence 
of  the  current  and  does  not  reach  the  third  cup.  Place  in  a, 
b  solutions  of  chloride  of  barium,  and  in  s  dilute  sulphuric 
acid;  on  the  current  passing,  the  contents  of  a  are  decomposed, 
chlorine  is  evolved  and  barium  set  free;  this  is  conveyed  in 
the  manner  before  described  to  the  middle  cup  and  here  it  is 


arrested  in  its  course  by  the  acid,  which,  in  combining  with 
it,  forms  an  absolutely  insoluble  salt,  the  sulphate  of  barytes, 
which  falls  to  the  bottom  of  the  vessel,  and  then  neither 
barium  nor  its  oxide  reaches  the  cup  b.  Hence  the  salt  chosen 
for  experiment  must  be  one  whose  base  forms  a  soluble  com- 
bination with  the  acid  in  the  middle  cup."  (The  author  has 
repeated  the  above  experiment,  but  has  not  been  able  to  obtain 
the  white  precipitate  mentioned  by  Dr.  Golding  Bird ;  possibly 
from  insufficient  battery  power.) 

An  experiment  by  Professor  Daniell  will  show  that  changes 
take  place  at  other  points  than  at  the  surfaces  of  the  electrodes 
in  connection  with  the  battery  when  the  current  has  to  traverse 
two  or  more  electrolytes,  and  these  changes  are  apparent 
where  the  electrolytes  are  in  apposition : 

"  A  small  bell-glass,  with  an  aperture  at  the  top,  had  its 
mouth  closed  by  tying  a  piece  of  membrane  over  it.     It  was 
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half  filled  -with  a  dilute  solution  of  caustic  potash,  and  sus- 
pended in  a  glass  vessel  containing-  a  strong-  solution  of  neutral 
sulphate  of  copper,  below  the  surface  of  which  it  just  dipped. 
A  platinum  electrode  connected  with  the  last  zinc  rod  of  a 
large  constant  battery  of  twenty  cells  was  placed  in  the  solu- 
tion of  potash,  and  another  connected  with  the  copper  of  the 
first  cell  was  placed  in  the  sulphate  of  copper  immediately 
under  the  diaphragm  which  separated  the  two  solutions.  The 
circuit  conducted  very  readily,  and  the  action  was  very  ener- 
getic. Hydrogen  was  given  off  at  the  cathode,  and  oxygen  at 
the  anode  in  the  sulphate  of  copper;  a  small  quantity  of  gas 
was  also  seen  to  rise  from  the  surface  of  the  diaphragm.  In 
about  ten  minutes  the  lower  surface  of  the  membrane  was 
found  beautifully  coated  with  metallic  copper,  interspersed 
with  black  oxide  of  copper  and  light  blue  hydrated  oxide. 

"  The  explanation  of  these  phenomena  is  this : 

"  In  the  experimental  cell  we  have  two  electroWtes,  sepa- 
rated by  a  membrane,  through  both  of  which  the  current 
must  pass  to  complete  the  circuit.  The  sulphate  of  copper 
(CuSO-i)  is  resolved  into  its  compound  anion  (S04)  and  its 
cathion  (Cu) ;  the  latter  in  its  passage  to  the  cathode  is  stopped 
at  the  surface  of  the  second  electrolyte,  which  may  be  re- 
garded as  water  improved  in  conducting  power  by  potash. 
The  metal  here  finds  nothing  by  combining  with  which  it  can 
complete  its  course,  but,  being  forced  to  stop,  yields  up  its 
charge  to  the  hydrogen  of  the  second  electrolyte,  which  passes 
on  to  the  cathode  and  is  evolved.  The  corresponding  oxygen 
stops  also  at  the  diaphragm,  giving  up  its  charge  to  the  anion 
of  the  sulphate  of  copper.  The  copper  and  oxygen,  thus  meet- 
ing at  the  intermediate  point,  partry  enter  into  combination, 
and  form  the  black  oxide,  but  from  the  rapidity  of  the  action 
there  is  not  time  for  the  whole  to  combine,  and  a  portion  of 
the  copper  remains  in  the  metallic  state,  and  a  portion  of  the 
gaseous  oxygen  escapes.  The  precipitation  of  blue  hydrated 
oxide  doubtless  arose  from  mixing  of  a  small  portion  of  the 
two  solutions." 3" 

Other  reasons  for  supposing  that  some  change  takes  place 
in  animal  tissue  when  traversed  by  an  electric  current  are 
given  on  pp.  805,  80G. 

Dr.  Neftel,  who  is  a  great  authority  on  the  treatment  of 
cancer  by  electricity,38  is  inclined  to  believe  that  electrolysis 
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produces  remote  constitutional  effects,  by  altering  the  condi- 
tion of  the  protoplasm  of  the  cells  in  which  the  poison  of  the 
cancer  is  contained,  ami  by  the  propagation  of  which  1  lie  dis- 
ease becomes  constitutional.  As  soon  as  the  protoplasm  has, 
by  t  hf  eled  rolyl  ic  process,  lost  its  specific  contagious  qualii  ies, 
the  cancer  is  prevented  from  reproducing  itself,  and  gradually 
disappears  through  the  process  of  absorption. 

The  preceding  lengthened  reference  to  the  treatment  of 
cancer  \>y  the  interruption  and  reversion  of  strong  voltaic 
currents  has  been  made  because,  in  the  author's  opinion,  the 
method  is  founded  on  unproven  and  probably  fallacious  theories. 
and  is  not  free  from  danger  to  the  patients.  Electrolysis  is  no 
doubt  sometimes  very  useful  in  cancer,  not  only  to  destroy 
portions  of  the  growth  and  thus  check  the  advance  of  the 
disease,  but  noticeably  to  diminish  the  pain  so  frequently  at- 
tending it. 

Small  growths  on  the  vulva,  vascular  pimples,  warts, 
moles,  or  any  slight  permanent  thickening  of  the  epidermis, 
ought  to  be  destroyed;  and  it  can  be  best  accomplished,  as  on 
the  face,  by  electrolysis.  There  is  no  part  in  women  so  ob- 
noxious to  epithelioma  as  the  vulva. 

The  inflamed  and  sensitive  condition  of  the  orifices  of  the 
vestibular  glands  and  the  surrounding  parts  which  so  fre- 
quently cause  dyspareunia  can  often  be  successfully  treated 
by  electrolysis,  but  cocaine  is  seldom  sufficient  to  render  treat- 
ment tolerable.  If  an  anaesthetic  is  indispensable,  it  would 
generally  be  better  to  destroy  this  unhealthy  congested  con- 
dition of  the  mucous  membrane  more  thoroughly  by  galvano- 
cautery.  But  with  galvano-cautery  the  presence  of  a  second 
person  is  necessary,  and  one  who  understands  well  how  to 
manage  a  galvano-cautery  battery.  The  presence  of  an  assis- 
tant is  not  necessary  for  treatment  by  electrolysis. 

EXTRA-UTERINE   FCETATIOX. 

The  Americans  claim  most  satisfactory  results  from  the 
treatment  of  extra-uterine  pregnancy  by  electricity.89  The 
chief  forms  employed  are  the  faradic  current  and  the  continu- 
ous current,  of  some  considerable  strength,  rapidly  made  and 
broken,  and  attempts  have  also  been  made  to  kill  the  foetus 
by  galvano-puncture.     In  my  hands  the  treatment  of  extra- 
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uterine  fcetation  by  electrolysis  has  not  seen  successful.  I 
know  of  only  one  reported  successful  case,  that  of  Dr.  Petch, 
of  York.40  In  the  case  reported  by  Dr.  Duncan,41  he  says: 
"  The  appearance  of  the  foetus  post-mortem  shows  that  the 
electrolysis  had  tremendous  effect  upon  it,  and  its  survival  is 
most  marvellous.  The  post-mortem  was  little  more  than  two 
days  after  its  death.  The  destruction  of  its  tissues  did  not  at 
all  resemble  that  seen  in  the  ordinary  course  of  putrefaction 
— the  bones  extensively  laid  bare,  the  skin  and  great  part  of 
the  tissues  having  been  dissolved  and  having-  disappeared; 
and  showing1  that  this  was  due  to  the  electrolysis;  there  were 
parts  uninjured,  the  skin  entire  as  in  a  foetus  only  dead  two  or 
three  clays.  Yet  during  most  of  this  destruction  the  foetal 
heart  continued  to  beat,  apparently  undisturbed,  except  as  to 
frequency  of  pulsation. 

In  the  case  reported  by  Dr.  Percy  Boulton 42  it  was  not 
possible  either  to  verify  the  diagnosis  or  see  what  effect  the 
electrolysis  had  produced. 

Dr.  Strahan,  in  his  Jenks  Prize  Essay  on  "  The  Diagnosis 
and  Treatment  of  Extra-Uterine  Pregnancy  "  (1889),  denounces 
all  forms  of  electrical  treatment,  especially  that  by  electrol3rsis. 


CHAPTER  VII. 

MISCELLANEOUS. 
FlSTULiE. 

Sinuous  passages,  such  as  those  leading  to  the  site  of  former 
abscesses  in  the  breast  and  elsewhere,  can  be  made  to  heal 
from  the  bottom  by  inserting"  a  probe  insulated  to  within  a 
short  distance  of  its  end  and  connecting  it  with  the  negative 
pole  of  a  battery.  When  the  probe  is  in  position  at  the  bot- 
tom of  the  sinus  the  circuit  is  closed  and  electrolytic  action 
takes  place  around  its  unprotected  end.  The  current  should 
be  allowed  to  flow  for  about  two  minutes  and  the  applications 
repeated  about  once  every  week  until  the  sinus  is  completely 
obliterated.  This  is  an  improvement  upon  the  old  method  of 
coating  a  probe  with  nitrate  of  silver  and  then  thrusting  it 
to  the  bottom  of  the  sinus.  In  the  latter  case  some  of  the  nitrate 
of  silver  gets  rubbed  off,  in  its  passage,  by  the  walls  of  the  sinus. 

Fistula  in  ano  can  also  be  treated  by  electrolysis.  A  wire 
is  inserted  along  the  entire  track  of  the  fistula  and  connected 
with  the  positive  pole  of  an  ordinary  galvanic  battery,  the 
negative  pole  being  placed  on  some  indifferent  part  of  the 
body.  The  circuit  is  then  closed,  and  the  lining  membrane  of 
the  fistula  destroyed  by  chemical  decomposition.  If  eleetricit}' 
is  employed  for  this  affection  the  galvano-cautery  wire  is  per- 
haps to  be  preferred.  It  is  passed  through  the  fistula  into  1  lie 
rectum  and  then  brought  down  by  the  finger  and  the  two  ends 
are  attached  to  handles  connected  with  either  pole  of  a  gal- 
vano-cautery battery  and  the  wire  allowed  to  burn  its  way 
through  the  intervening  tissue,  so  that  the  fistula  is  opened 
into  the  bowel,  as  when  the  operation  is  performed  by  the 
knife. 

Perineal,  vesico-vaginal,  and  salivary  fistulcB  are  proba- 
bly better  treated  by  galvano-cautery  than  by  electrolysis.     A 
double  plal  iiinin   wire  a1   a   fed   heal  is  thrusl  into  them  and 
V— 5 : 
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the  edges  of  the  fistula  cauterized,  but  they  can  also  be  treated 
by  electrolysis  in  the  same  way  as  anal  fistula?  when  no  gal- 
vano-cautery  battery  is  at  hand. 


Piles. 

Electrolysis  has  been  used  for  the  destruction  of  piles. 
When  the  piles  have  been  brought  well  into  view,  needles  at- 
tached to  the  negative  pole  have  been  thrust  into  them  and 
the  positive  pole  has  been  placed  on  some  indifferent  part  of 
the  body.  A  weak  current  of  ten  to  fifteen  milliamperes  is 
allowed  to  flow  for  ten  or  fifteen  minutes.  But  if  electricity 
is  used  for  piles  the  loop  of  wire  with  the  galvano-cautery 
batteiy  is  preferable,  and  is  perhaps  the  most  efficient  and 
satisfactoiy  way  of  removing  piles  that  we  possess. 

Wounds  and  Ulcers. 

For  bed-sores  a  silver  plate  connected  with  the  negative 
pole  of  a  batter3T  is  placed  over  the  sore ;  the  positive  electrode 
is  placed  on  some  indifferent  part  of  the  body.  A  current  of 
from  two  to  four  milliamperes  is  allowed  to  pass  for  five  or 
ten  minutes  every  day.  Unhealthy  granulating  wounds  may 
be  treated  in  the  same  manner.  Electricity  is  very  effectual 
in  stimulating  granulations.  The  applications  should  not  be 
painful. 

A  very  interesting  account  of  the  treatment  of  ulcers  by 
the  electrolytic  property  of  the  galvanic  current  is  given  in 
a  letter  from  Mr.  T.  Spencer  Wells,  R.N.  (now  Sir  Spencer)  to 
Dr.  Golding  Bird,  to  be  found  as  an  appendix  to  the  work 
"Electricity  and  Galvanism"  written  by  the  latter  in  1849. 

Granular  Lids. 

Granular  lids  have  been  treated  successfully  by  electrolysis. 
The  eyelid  is  everted  and  a  small  electrode  connected  with 
the  negative  pole  is  moved  slowly  over  the  unhealthy  mucous 
membrane.  The  positive  pole  is  placed  at  the  nape  of  the 
neck.  The  electricity  should  be  applied  for  several  minutes 
and  will  require  to  be  repeated  six  or  eight  times. 
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Hydatids. 

Galvano-pimcture  has  been  used  in  the  treatment  of  hydatid 
cysts.  Several  cases  have  been  reported  by  Mr.  Durham  and 
the  late  Dr.  Hilton  Fagge,  of  Guy's  Hospital.  Needles  at. 
tached  to  the  negative  pole  were  introduced  into  the  tumors 
and  the  positive  pole  applied  to  the  surface  of  the  body.  No 
suppuration  is  reported  to  have  taken  place  and  the  cases 
progressed  favorably.  The  good  effects  of  the  electricity  in 
these  cases  has  been  questioned,  as  satisfactory  results  have 
followed  simple  puncture  and  aspiration  of  similar  tumors. 

Hydrocele. 

Hydrocele  has  been  treated  in  the  same  way,  but  needles 
attached  to  both  poles  have  been  passed  into  the  sac,  care 
being  taken  that  they  should  not  touch  one  another.  By  this 
nit;',  ns  electrolysis  of  the  fluid  contained  in  the  sac  has  been 
set  up  and  said  to  have  been  followed  by  its  absorption. 

Dr.  Rudolf!  has  reported  several  cases  in  which  he  first 
aspired  the  hydrocele,  and  then  passed  a  probe  connected  with 
the  negative  pole  into  the  sac,  thus  setting  up  adhesive  in- 
flammation by  the  liberation  of  an  alkaline  caustic.  These 
operations  have  been  followed  by  fairly  successful  results. 

Exophthalmic  Goitre. 

Goitre  has  been  treated  by  electricity  in  various  ways,  but 
with  very  uncertain  results.  Some  cases  have  been  quickly 
cured,  but  on  the  other  hand  cases  have  been  known  suddenly 
to  improve  without  any  treatment  whatever.  Lately  on  the 
continent  and  also  by  Duncan,  of  Edinburgh,43  electrolysis 
has  been  tried.  Needles  attached  to  both  poles  of  a  galvanic 
battery  have  been  thrust  into  the  enlarged  thyroid,  and  a  cur- 
rent of  10  to  15  milliamperes  allowed  to  flow  for  four  or  five 
minutes.  The  galvano-puncture  has  been  repeated  several 
times. 

The  pathology  of  exophthalmic  goitre  is  a  most  interest- 
ing one,  and  as  yet  we  are  only  on  the  threshold  of  our  knowl- 
edge regarding  it.  That  there  is  some  connection  between 
this  diseased  condition  and  the  sympathetic  nervous  system 
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is  more  than  probable.  The  recent  investigations  into  the  na- 
ture of  cretinism,  myxoedema,  and  allied  conditions,  and  the 
results  of  thyrodectonry,  will  doubtless  throw  much  light  upon 
the  nature  of  goitre.  Its  probable  relationship  with  the  nerv- 
ous system  would  seem  to  point  it  out  as  an  affection  most 
favorable  for  treatment  by  electricity;  and  probably  it  will 
ultimately  prove  to  be  so  when  we  have  been  able  to  decide 
on  some  uniform  plan  of  treatment,  and  have  some  reason  and 
explanation  for  the  plan  we  may  adopt.  Galvano-puncture, 
although  it  has  proved  successful  in  some  cases,  is  purely 
empirical;  and  probably  not  performed  without  risk.  The 
unfortunate  contingency  of  sudden  death  occurring  to  patients 
suffering  from  exophthalmic  goitre  must  always  be  borne  in 
mind.  What  explanation  there  is  for  such  deaths  occurring 
is  at  present  unknown,  but  should  one  happen  during  an  opera- 
tion by  galvano-puncture  the  treatment  by  electricity  would 
receive  serious  discouragement. 

Treatment  by  electrolysis  has  been  proposed  and  tried  for 
numerous  other  effections,  but  with  doubtful  results. 

The  Advantages  of  Electrolysis. 

Electrolysis  is  a  force  that  can  be  used  with  great  advan- 
tage in  the  practice  of  surgery.  There  is  no  destructive  agent 
employed  by  the  surgeon  at  the  same  time  so  potent  and  so 
entirely  under  bis  control.  It  can  in  most  cases  be  used  with- 
out the  loss  of  blood.  It  is  a  more  effectual  and  elegant  way 
of  applying  caustic  than  any  other  we  possess.  The  pain 
caused  by  the  application  ceases  immediately  the  current  is 
broken,  and  when  employed  in  painful  affections,  the  pain  by 
its  means  is  often  greatly  relieved.  It  encourages  absorption, 
and  produces  healthy  granulations  when  applied  to  ulcerated 
surfaces.  The  chemical  decomposition,  short  of  producing  a 
slough,  is  itself  antiseptic.  It  can  be  applied  to  narrow  pas- 
sages of  the  body,  and  to  other  parts  difficult  of  access,  in  a 
way  and  in  cases  that  it  would  be  impossible  to  apply  any 
other  agent.  It  can  be  most  accurately  localized  at  the  part 
it  is  wished  to  affect.  The  amount  used,  and  the  extent  of 
the  tissue  to  be  destroyed,  can  be  regulated  to  a  nicety;  and 
its  action  can  be  commenced  and  arrested  at  any  moment  at 
the  will  of  the  operator. 
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Prof.  Ogston,  of  Aberdeen,  has  written,41  "  Many  common 
mechanical  instruments  for  studying-  and  treating-  disease, 
such  as  the  measuring  line,  the  weighing  machine,  the  conca  ve 
reflecting  mirror,  and  the  speculum,  are  regularly  employed 
by  the  majority  of  practitioners;  while  electricity,  despite  its 
value  in  the  diagnosis  and  treatment  of  nervous  diseases,  as 
an  unsurpassed  illuminating  agent,  as  an  electrolytic  destroyer 
of  diseased  tissue,  tumors,  and  naevi,  as  the  most  manageable 
cauterizing  agent,  and  as  supplying  the  electro-magnet  for 
extracting  fragments  of  iron  from  the  eyeball,  is  superseded 
for  these  purposes  by  less  efficient  means." 

For  the  purely  surgical  applications  of  electricity  a  techni- 
cal knowledge  of  the  subject  and  an  intimate  acquaintance 
with  the  manner  of  using  the  different  forms  of  batteries  is 
most  essential.  I  know,  from  the  numbers  of  applications  I 
have  had  from  members  of  the  profession  asking  for  details 
of  the  operation  for  the  electrolysis  of  fibroids,  the  best  bat- 
teries to  use,  etc.  etc.,  that  an  indiscriminate  application  of  this 
mode  of  treatment  is  being  made  by  men  without  the  slightest 
previous  knowledge  of  electricity.  The  use  of  the  wrong  pole 
in  electrical  treatment  may  be  followed  b}^  most  disastrous 
results,  and  the  chances  of  the  wrong  pole  being  used  are  very 
numerous,  sometimes  even  escaping  the  vigilance  of  the  most 
experienced.  The  commutator  of  the  battery  may  have  been 
arranged  wrongly  by  the  instrument  maker,  the  galvanometer 
may  have  been  inserted  on  the  wrong  side  of  the  circuit,  the 
current  may  have  to  be  arrested  during  an  operation  and  the 
commutator  reversed  by  accident,  or  by  the  negligence  or 
ignorance  of  an  assistant.  One  operation  may  have  required 
the  use  of  the  positive  pole  and  the  next  of  the  negative,  and 
the  necessary  alteration  in  the  battery  have  escaped  notice. 
All  these  accidents  have  occurred  within  the  knowledge  of  the 
author.  I  have  seen  part  of  the  mucous  membrane  of  the 
urethra  torn  off,  and  followed  by  profuse  hemorrhage,  by  the 
use  of  the  positive  pole  in  the  treatment  of  stricture.  I  know 
of  a  case  where  1  he  patient  suffered  from  such  extreme  collapse 
after  a  similar  operation  that  the  surgeon  for  a  time  was  fear- 
ful as  to  the  result.  The  collapse  was  produced  either  from 
the  current  being  used  too  strong,  or  when  strong,  suddenly 
broken.  1  have  been  upbraided  by  a  surgeon  for  advocating 
the  treatment  of  stricture  of  the  urethra  by  electrolysis,  be- 
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cause  in  two  cases  he  had  set  up.  most  intractable  cystitis  by 
not  cutting-  off  the  current  after  his  electrode  had  passed  the 
stricture,  but  by  passing-  it  on  and  electrolyzing  the  coats  of 
the  bladder;  and  yet,  when  properly  performed,  I  believe  elec- 
trolysis to  be  the  best  mode  of  treating  stricture.  I  have  seen 
a  patient  disfigured  for  life  by  the  too  energetic  use  of  the 
wrong  pole  in  treating  a  hairy  mole  on  the  face.  In  another 
case  an  abscess  or  slough  was  produced  in  the  upper  part  of 
the  pharynx,  accompanied  by  the  most  intolerable  earache, 
by  the  use  of  the  wrong  pole  in  an  attempt  to  electrolyze  the 
Eustachian  tube.  Most  profound  collapse  has  been  caused  by 
an  assistant  uncoupling  one  of  the  electrodes  after  the  elec- 
trolysis of  a  uterine  fibroid,  and  before  the  current  had  been 
gradually  reduced  in  strength.  Very  painful  and  disagreeable 
shocks  have  been  produced  when  treating  the  same  affection 
hy  the  battery  having  been  sent  home  by  the  instrument 
maker  with  the  zinc  of  one  couple  of  elements  placed  in  a 
wrong  cell,  and  in  another  instance  by  the  battery  being  sent 
home  with  the  fluid  omitted  from  one  cell. 

A  case  has  been  published  where  no  doubt  the  woman's 
life  was  in  jeopardy  by  the  slouging  of  a  tumor  produced  by 
the  use  of  a  too  strong  current.  I  mentioned  in  my  paper 
read  at  Dublin  the  difficulties,  though  not  serious,  which  fol- 
lowed the  use  of  the  wrong  pole  in  the  treatment  of  lachrymal 
obstruction.  I  could  greatly  extend  this  list  of  the  dangers 
and  difficulties  connected  with  electrical  treatment,  but  I  have 
said  enough  to  show  that  it  should  not  be  undertaken  without 
a  thorough  knowledge  of  the  apparatus  to  be  used  and  the 
mode  of  using  it. 
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Extra-uterine  fcetation,  treatment 
of,  by  electrolysis,  522,  889 

Fallacies,  sources  of,  in  experi- 
ments, 380 

Fallopian  tube,  465 

Fats  in  the  sputum.  130 

Fatty-acid  needles  in  the  sputum, 
111 

Fibres,  elastic,  in  the  sputum,  108 

Fibrinous  coagula  in  the  sputum, 
109 

Fibroids,  uterine,  treatment  of,  by 
electrolysis,  868 

Fistute,  treatment  of,  by  electrol- 
ysis, 891 

Fcetus,  absorption  of,  505 

Foetation,  extra-uterine,  treatment 
of,  by  electrolysis,  522,  889 

Food  remnants  in  the  sputum,  117 

Forel,  August,  on  hypnotism.  159 

Fungoid  growths,  treatment  of,  by 
electrolysis,  880 

Gall-Bladder,  senile,  639 

Galvanometer,  816 

Gangrene,  senile,  655,  662 

Gastralgia,  54 

Gastritis,  senile,  654,  661 

Gastrodynia,  54 

Gastro-intestinal  canal,  senile,  639 

Genital  organs,  senile,  642 

Gestation,  abdominal,  529 

abdominal,  T.  R.  Jessop's  case, 

530 
ectopic,  illustrative  cases,  487 
ectopic,  primary  and  second- 
ary rupture,  517 
ectopic,  scheme  of,  469 
extra-uterine,  treatment  of,  by 

electrolysis,  522,  889 
hernial,  469 
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Gestation,  interstitial,  466 

interstitial,  case  of,  515 
interstitial,  rupture  of,  167 
ovarian,  469 

ovarian,     Dr.     Waller's    speci- 
men,  1?:! 
ovarian,  Granville's  case,   474 
ovarian,  its  possibility,  474 
ovarian,  M.  Puech's  ease,   172 
ovarian,  Spiegelberg's  case,  471 
sous-peritoneo-pelvienne  vari- 
ety, 524 
tubal,  diagnosis  of,  407 
tubal,  Dr.  Dolan's  case,  484 
tubal,   Mr.  Hallwright's  case, 

483 
tubal,  multiple,  577 
tubal,  pathology  of,  465 
tubal,  retention  of  foetus,  577 
tubal,  rupture  of,  482 
tubal,    suppuration     in     rup- 
tured sac,  542 
tubal,  unruptured,  symptoms 

of,  481 
tubo-ovarian,  475 
Giant  cells,  relation  to  bacilli,  376 
Gleet,    treatment  of,  by  electrol- 
ysis, 856 
Glycosuria,  uric  acid  in  the  causa- 
tion of,  358 
Goitre,    exophthalmic,    treatment 

of,  by  electrolysis,  893 
Gout,  uric  acid  in  the  causation  of 

346 
Growers,   W.  R.,  on  neuralgia;  its 
etiology,    diagnosis    and    treat- 
ment, 1 
Guinon,      Louis-J.,     on     urinary 
neuroses  of  childhood,  667 

Habitat,  laws  of,  399 
Hematocele,  definition  of,  492 
extra-peritoneal,  496 
extra-peritoneal,  causes  of,  499 
extra-peritoneal,    suppuration 

of,  5i>2 
intra-peritoneal,  503 
intraperitoneal,  causes  of,  504 
intra-peritoneal,     exanthema- 
tic.  507 
intra-peritoneal,  prognosis,  508 
intra-peritoneal,       treatment, 

508 
of  broad  ligament,  523 
pelvic,  489 
Haemoptysis,    uric     acid     in    the 

causation  of,  359 
Hai-\    A.,  on   the   formation  and 
excretion  of    uric  acid,   as  eluci- 
dating its  action    in  the  causa- 
tion of  disease,  303 


Hair,  superfluous,   removal  of,  by 

electrolysis.  838 
Hallucination,  retro-active,  198 
Hart  and    ('arter.    researches  on 

ectopic  pregnancy,  563-569 
Headache,   dyspepsia    in   relation 
to,  331 
uric  acid  in  the  causation  of, 

329 
uric  acid,  relation  of  epilepsy 

to,  340 
uric-acid,    relation    of    mental 

depression  to,  335 
uric-acid,  relation  of  pulse  ten- 
sion to,  332 
Heart,  dilatation  of  the,  prognosis 
of,  71 
diseases  of  the,  prognosis  of,  59 
fatty,  prognosis  of,  76 
functional     diseases    of     the, 

prognosis  of,  68 
hypertrophy   of  the,    progno- 
sis of.  71 
insufficiency  of  the,  prognosis 

of,  74 
muscle,  diseases  of  the,  progno- 
sis of,  70 
senile,  635,  653,  661 
valvular  lesions  of  the,  prog- 
nosis of,  77 
weak,  prognosis  of,  74 
Hemorrhoids,     treatment    of,    by 

electrolysis,  892 
Hepatalgia,  55 

Heredity  in  the  etiology  of  noc- 
turnal incontinence,  (is? 
Herman's  conclusions  in  re  vaginal 

section,  560 
Hydatids,  treatment  of,   by  elec- 
trolysis, 892 
Hydrocele,  treatment  of,  by  elec- 
trolysis. 892 
Hygiene  of  the  aged,  657 
Hypnosis,  amnesia  in,  188 
and  sleep,  175 
degree  of,  1  78 
emotional  effects  of,  182 
mental    processes    influenced 

by,  182 
phenomena  of,  180 
phenomena  of,  motor,  180 
phenomena  of,  sensory,  L81 
reflexes  in,  1*2 

simulation  and    dissimulation 
of,  201 
Hypertrophy  of  the  cervix  uteri, 
treatment    of,    bv    electrolysis, 
880 
Hypnotic  practice,  hints  for,  213 
Hypnotism,  161 

terminology  of,  170 
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Hypnotism,  theories   and  concep- 
tions of,  1G2 
Hypnotizability,  172 
Hypnotized,  resistance  of  the,  183 
training  of  the,  179 

Icterus,  senile,  G54,  662 

Impregnation,  physiology  of,  465 
theories  of,  469 

Incontinence,  nocturnal,  of  urine, 
682 

Infancy,    urinary    physiology  of, 
672 

Insomnia,  senile,  663 

Interval,  eventful,  between  inocu- 
lation and  tuberculization,  379 

Invalid  soup,  455 

Iodide  of  potassium,  effect  of,  on 
uric-acid  excretion,  327 

Iron,  effect  of,  on  uric-acid  excre- 
tion, 323 

Irritability,    vesical,   in    children, 
685 

Irritants  other  than  bacilli  caus- 
ing tuberculization,  386 

Joints,  senile,  644 

Kaatzer,  Peter,  on  the  sputum, 

95 
Keloid    scars,    treatment   of,     by 

electrolysis,  841 
Kidneys,  senile,  640 
Koumiss,  456 

Lachrymal    obstruction,    treat- 
ment of,  by  electrolysis,  849 
Lead,   effect  of,  on  uric  acid  ex- 
cretion, 323 
Leprosy,  causation  obscure,  614 
contagiousness  of,  620 
history  of,  608 
mode  of  dealing  with,  624 
spread  of,  610 
strongholds  of,  609 
the  dreadful  revival  of,  605 
transmission  of,  616 
■  Leptothrix  in  the  sputum,  126 
Ley  den,  E.,  on   the  prognosis  of 

diseases  of  the  heart,  57 
Lids,   granular,   treatment  of,   by 

electrolysis,  892 
Lithium,  "effect,  on    uric-acid  ex- 
cretion, 323 
Lithopsedion,  cases  of,  578-585 

quiescent,  585 
Liver,  senile,  639 
Lupoid    ulceration,    removal    of, 

by  electrolysis,  841 
Lymphatic  glands,  senile,  640 


Macdonald,  Greyille,  on  the 
forms  of  nasal  obstruction  in  re- 
lation to  throat  and  ear  diseases, 
237 

Mackenzie,  Sir  Morell,  on  the 
dreadful  revival  of  leprosy,  603 

Marasmus,  senile,  632,  654 

Margarin  crystals  in  the  sputum, 
111 

Massage  in  the  treatment  of  vari- 
cose veins,  768 

Memory,  loss  of,  188 

suggested  deception  of  the,  198 

Menorrhagia,  treatment  of,  by 
electrolysis,  865 

Mental  depression,  relation  to  uric- 
acid  headache,  335 

Metritis,  treatment  of,  by  electrol- 
ysis, 881 

Micro-organisms  in  the  sputum, 
117 

Micturition,  frequency  of,  675 

quantity  of  urine  passed  dur- 
ing, 675 
voluntary,  675 

Migraine,  uric  acid  in  the  causa- 
tion of,  305 

Milk,  bacilli  in,  375 

Moles,  treatment  of,  by  electroly- 
sis, 837,  841 

Mucin  in  the  sputum,  130 

Mucous  and  salivary  bodies  in  the 
sputum,  104 

NfflVi,  treatment  of,  by  electroly- 
sis, 830 
Nasal  duct,  closure  of  the,  treat- 
ment of,  by  electrolysis,  852 

obstruction  from  mucous  poly- 
pi and  cysts,  271 

obstruction     from    post-nasal 
growths,  283 

obstruction,  symptoms  of,  244 

obstruction,  the  forms  of,  239 
Needles  for  electrolysis,  832,  833 
Nephralgia,  55 
Nerve  stretching,  49 
Nerves,  senile,  646 
Neuralgia,  3 

anamiic,  31 

brachial,  22 

cervico-brachial,  22 

cervico-occipital,  21 

definition,  3 

degenerative,  33 

diabetic,  31 

diagnosis,  33 

dorso-intercostal,  23 

epileptiform,  26 

etiology,  4 

forms,  17 
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Neuralgia,  polity,  31 

herpel  ic,  29 

hysterical,  30 

infra-mammary,  23 

intercostal,  23 

lumbo-abdominal,  24 

malarial,  -V2 

occupation,  29 

ocular,  19 

of  the  fifth  nerve,  18 

of  the  leg,  25 

pathology,  1 1 

prognosis,  39 

reflex,  26 

rheumatic,  31 

spinal,  24 

sympathetic,  26 

syphilitic,  33 

traumatic,  27 

treatment,  40 

trifacial,  18 

trigeminal,  18 

trunk,  23 

visceral,  51 
Neuroses,  urinary,  of    childhood, 

669 
Neurotomy,  48 
Nocturnal  incontinence  of  urine, 

682 
Nutritive,  special,  455 

(Esophagus,  treatment  of,  bv  elec- 
trolysis, 849 

Ohm,  definition  of,  807 

Ohm's  law,  808 

Old  age,  diseases  of,  631 

Opium  and  morphia,  effect  of,  on 
uric-acid  excretion,  326 

Ovarian  cysts,  treatment  of,  by 
electrolysis,  881 

Ovaries,  senile,  642 

Pancreas,  senile,  640 

Parsons,  J.  Inglis,  on  the  arrest  of 
growth  in  cancer  by  the  inter- 
rupted voltaic  current  (electro- 
atrophy),  587 

Peritonitis  after  ruptured  tubal 
pregnancy,  524 

Phosphate  of  sodium,  effect  of,  on 
uric-acid  excretion,  327 

Phthisis,  uric  acid  in  the  causa- 
tion of,  359 

Physiology,  urinary,  of  infancy, 
672 

1  'iles,  treatment  of,  by  electrolysis, 
892 

Placenta,  extrusion  of,  in  ruptured 
tube,  476 
growth  after  death  of    foetus, 

5 1 : 


Placenta,   secondary  attachments 

to  viscera.    1 1  i 

treatment  of,  after  operation, 

574 
Pleurodynia,  23 
Pneumonia,  senile,  650,  660 
Pneumonococci  in  the  sputum,  122 

Polarization  of  batteries,  809 
Pollakiuria,  680 

Polyuria,    nervous,  of   childhood, 
700.  725 
simple,  of  childhood,  700,  727 
simple,  heredity  in,  706,  728 
simple,  pathological  anatomy 

of,  719 
simple,      pathological     physi- 
ology of,  719 
simple,  prognosis  of,  718 
simple,  symptoms  of,  711 
simple,  treatment  of,  721 
symptomatic,  729 
traumatic,  722 
Portals  by  which  bacilli  may  enter 

the  organism,  383 
Port-wine  marks,  treatment  of,  by 

electrolysis,  837 
Post-hypnotic  phenomena,  185 
suggestion,    condition  of    the 
mind  during,  192 
Pregnancy,  bifid  uterus,  535 
ectopic,  463 

ectopic,  see  also  Gestation 
extra  uterine,  treatment  of,  by 
electrolysis,  522,  889 
Prosopalgia,  18 
Prostate,  senile,  641,  662 

enlarged,     treatment    of,     by 
electrolysis,  857 
Pruritus,  senile,  662 
Pulse  tension,  relation  to  uric-acid 

headache,  332 
Pus-corpuscles  in  the  sputum,  104 
Pyrosis  senilis,  654,  661 

Rectum,  discharge  of  suppurating 
sac  through,  527 
stricture  of  the,  treatment  of, 
by  electrolysis,  847 
Relation  of  uterus  to  gestation  sac, 

539 
Resistance  of  human  body,  mea- 
surement of,  818 
Respiratory  organs,  senile,  638 
Rheostats,  810 

Rheumatism,  uric  acid  in  the  cau- 
sation of,  352 
Rhinitis,  chronic  catarrhal,  253 
dry  atrophic,  266 
dry  hyperplasi ic,  263 
Rhinoscopy,    anterior    and     pos- 
terior, 240 
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Saccharomtces  in  the  sputum, 

127 
Salicylates,  effect  of,  on  uric-acid 

excretion,  320 
Salivary  glands,  senile,  639 
Sciatica,  25 
Sclerosis,  634 
Sebaceous  cysts,  removals  of,  by 

electrolysis,  841 
Seidel,  A.,  on  the  diseases  of  old 

age,  629 
Sex  as  a  factor  in  the  prognosis  of 

heart  disease,  65 
Skin,  senile,  642,  655 
Sleep  and  hypnosis,  175 
Snow,  bacteriology  of,  456 
Soup,  invalid,  455 
Spasm  of  the  bladder  in  infancy, 

679 
Sphincter,  urethral,  atony  of  the, 

687 
Spinal  cord,  senile,  645,  656,  663 
Spirals  in  the  sputum,  115 
Spleen,  senile,  640 
Sputum,  bloody,  134 
chemistry  of  the,  129 
constituents  of  the,  104 
diagnostic  significance  of  the, 

97 
disinfection  of  the,  148 
examination    of   the,    general 

technique,  102 
in  bacillary  phthisis,  137 
in  pneumonia,  140 
in  pulmonary  gangrene,  145 
methods  of    examination    for 

tubercle  bacilli.  151 
muco-purulent,  133 
mucous,  132 
purely  purulent,  134 
purulent-nmcoid,  133 
reagents  used  in  the  examina- 
tion of  the,  103 
Staining  methods  of  sputum,  118, 

152 
Steavenson,  "W.  E.,  on  the  uses  of 

electrolysis  in  surgery,  793 
Sterility,  treatment  of,  by  electrol- 
ysis, 865 
Stockings,  etc.,  in  the  treatment 

of  varicose  veins,  775 
Stomach,  dilatation  of  the,  senile, 

654 
Strapping  in  the  treatment  of  vari- 
cose veins,  770 
Strictures,  treatment  of,  by  elec- 
trolysis, 842 
Sugar  in  the  sputum,  129 
Suggestion,  172 

and  consciousness,  208 

and  mental  disturbances,  107 


Suggestion  for  a  definite  period, 
189 
illustration  of  cures  by,  220 
judicial  significance  of,  223 
permanent  results  of,  197 
significance  of,  203 
Suggestive  action,  nature  of,  205 
Suppurating  foetal  cyst,  abdominal 
section,  528 

Tait,  Lawson,  on  ectopic    preg- 
nancy and  pelvic    hematocele, 
461 
Tapping,  dangers  of,  540 
Testicle,  senile,  642 
Thorax,  senile,  638 
Tic  douloureux,  18 
Treatment   of    ectopic    gestation, 
543 
of  ectopic  gestation  by  electric- 
ity, 545 
Trichiasis,  treatment  of,  by  elec- 
trolysis, 841 
Trusses,  pads,  etc.,  in  the  treat- 
ment of  varicose  veins,  771 
Tubercle  bacillus,  bearing  of  the 
discovery  of,    on    consump- 
tion, 368 
bacillus,  effects  of,  in  tubercu- 
lization, 378 
Tuberculization,  experimental,  378 
Tuberculosis  and  milk,  431 

bacillary,  as  a  local  and  gen- 
eral disease,  402 
climatic  treatment,  435 
dietetic  treatment,  4:!  1 
exercise  in  the  treatment  of, 

446 
medicinal  treatment,  438 
not  to  be  confined  to  the  lungs, 

389 
of  bones  and  joints,  390 
of  the  intestines,  390 
regimen  in  the  treatment  of, 

441 
treatment  of  the  initial  stage, 
429 
Tumors,  removal  of,  by  electrol- 
ysis, 841 
Turbinated  bones,  hypertrophy  of 
the,   treatment  of,   by  electrol- 
ysis, 841 
Tyrosin  in  the  sputum,  112 

Ulcers,  treatment  of,  bv  electrol- 
ysis, 892 

Umbilicus,  discharge  of  suppurat- 
ing sac  through,  527 

Urea,  proportion  to  uric  acid,  318 

Ureters,  senile,  641 


Illdc.X    to     J  rol.     V. 


905 


Urethra,    stricture  of  the,    treat- 
ment of,  by  electrolysis,  842,  864 
Urethral  sphincter,  atony  of  the, 

687 
Uric  acid  in  the  blood,  effects  of 
acids  on,  309 
acid  in  the  blood,  effects   of 

alkalies  on,  311 
acid  in  the  causation  of  albu- 
minuria, 357 
acid  in  the  causation  of  asthma, 

359 
acid  in  the  causation  of  diabe- 
tes, 358 
acid  in  the  causation  of  dis- 
ease, 305 
acid  in  the  causation  of  glyco- 
suria, 358 
acid  in  the  causation  of  haemop- 
tysis. 359 
acid  in  the  causation  of  head- 
ache, 329 
acid  in  the  causation  of  gout, 

346 
acid   in  the  causation  of  mi- 
graine, 305 
acid  in  the  causation  of  phthi- 
sis, 359 
acid  in  the  causation  of  rheu- 
matism, 352 
acid,  proportion  to  urea,  318 
Urinary  disorders,  classification  of, 
671 
neuroses  of  childhood,  669 
organs,  senile,  640 
physiology  of  infancy,  672 
Urine,  nocturnal  incontinence  of, 
682 
of  childhood,  properties  of,  676 
of  childhood,  sodium  chloride 

in,  679 
of  childhood,  specific  gravity 

of,  676 
of  childhood,  urea  in,  677 
of  childhood,  uric  acid  in,  678 
quantity  excreted  by  children, 

674 
quantity  excreted  by  infants, 
672 


Uterine  fibroids,  treatment  of,  by 

electrolysis,  868 
Avails,   abnormal    thinness    of, 

534 
Uterus,  senile,  642 

Vagina,  dischargeof  suppurating 

contents  through,  527 
Vaginal  section  for  ectopic  preg- 
nancy, 557 
Valves  of  veins  of  the  lower  ex- 
tremities, 757 
Varicocele,  treatment  of,  by  elec- 
trolysis. 829 
Varicose  veins,   causes,  probable, 
741 
veins,  complications  of,  744 
veins,  diagnosis  of   incipient, 

750 
veins  of  the  lower  extremities, 

735 
veins,   relative    frequency  of, 

in  the  two  sexes,  736 
veins,  time  of  appearance,  744 
veins,  treatment  of,  762 
veins,  treatment  of,  by  electrol- 
ysis, 829 
veins,  treatment  of,  operative, 
780 
Varix  at  the  saphenous  opening. 

755 
Vesical    irritability    in    children, 
685 
calculus,     treatment     of,     by 
electrolysis,  857 
Virus,    symmetrical    and    unsym- 

metrical  effects  of,  381 
Volt,  definition  of,  807 
Voltaic  current,   interrupted,   ar- 
rest of  the  growth  of  cancer  by, 
589 
Voltameter,  819 

Warts,  treatment  of,  by  electrol- 
ysis, 841 

Water  in  sputum,  129 

Wounds,  treatment  of,  by  electrol- 
ysis, 892 
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